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SOYAL £. HOUSE'S TEIEPEOKE OF 1868. 

We illustrate in the cuts accompanying this article 
an object of much interest at the present day, when 
the telephone controversy has reached such propor- 
tions. It is an " electro-pholietic receiver," for 
use in telegraphy, invented by Royal E. House, 
and patented by him in letters patent No. 
77,882, of 1868. This name was given it by the 
inventor. It is really a telephone. 

A box of generally cubical form has one end 
closed with a diaphragm. Two slender bars of 
metal are attached to the diaphragm, 'one near 
the center, the other below it. These bars the 
inventor terms "limiters." The upper limiter 
limits the motion of an armature working over 
a magnet, so that it cannot come in contact 
with the poles. The other limiter prevents the 
armature from receding too far from the poles. 
The armature is pivoted at one end. Its in- 
ner and free end strikes the lower limiter ; it 
is provided with an extension at the pivoted 
end that extends upward at ri}?ht angles to the 
armature. The end of this arm bears against 
the upper limiter. An electro-magpet operates 
this armature, and is situated below it in the 
bottom of the box, and is connected to binding 
posts. A tension spring is used to adjust the 
pull df the pivoted arma- 
ture away from the mag- 
net. 

The box has attached to 
it an ear trumpet or re- 
flector that surrounds and 
extends outward from the 
diaphragm. Both limiters 
have, adjusting screws. By 
these iheir freedom of 
movement may be varied. 
They can be adjusted so 
that they will be in con- 
tact one at a time oiily 
with the armature and arm. 
In this case a make and 
subsequent break, or cor- 
responding and consider- 
able changes in intensity of 
current, will produce two 
blows.thefirst on the upper 
limiter and the second on 
the lower. On the other 
hand, by screwing out the 
limiter screws to a fuller ex- 
tent, this oscillation will be 
gradually reduced until no 
break is possible. Then 
mqkes and breaks of the 
current, 'or vai'imHTUB' 'JM 
intensity, will no longer 
produce blows, ftut a true 
telephonic sound on the 
diaphragm. If connected 
in circuit with a micro- 
phone transmitter, it will 
talk ; and if two are con- 
nected having closed or 
ground circuit with bat- 
tery, or if steel or cast iron 
maKnetooresareused with- 
out any battery, they will 
act as receivers or transmit- 
ters, and form a complete 
telephonic system. 

The apparatus is a per- 
fect telephone, immeasur- 
ably 'superior to anything 
shown in tbe- Bell patents 
of 1876 or 1877. The sub- 
ject of Figs. 1 and 3 of our 
drawing is a reproduction 
of the model accompany- 
ing the patent, which 
model was destroyed in 
the Patent Offl(?e fire. Its 
sides in the elevation are 
broken away to show the 
interior construction. In 
the section it ig^hown in 
use as a receiver. The. in- 
ventor's idea of his ear 



trumpet was that it- should operate as a reflector of 
sound waves. He gives directions for constructing the 
interior surface of such form as to reflect the sound 
waves to a focus to be occupied by the listener's ear. 
For, this end he directs the use of mirrors 
to reflect light, thus to determine experi- 
mentally the proper curve. 

An interesting feature in this instrument 
is the way it lends itself to the use of any 
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material for the diaphragm. In this respect it resem- 
bles strikingly Bell's instrument of the 1876 patent. In 
both of the systems, the armature is distinct from 
the SQunding part. The inventor's idea was, if desired, 
to use large diaphragms. Some as large as eight inches 
in diameter have been constructed, this size being spe- 
cified in th« patent, and work very well. It is easy to 
discern in the instrument a great flexibility as to size, 
material, and other modifications, its system of ad- 
justment is so complete.- 

The two figures descrH)ed above are exact 
copies of the patent drawings. To adapt it to 
modern use some minor changes in proportions 
and material have been introduced, which are 
illustrated in Fig. 2. The frame or body is con- 
structed of .cast iron. The magnet cores are 
screwed into one arm of this frame, and bobbins 
are placed around them. An ebonite ear or 
mouth piece screws on the open end of the 
frame, and clamps the metallic diaphragm in 
position. This ear piece is made shorter than 
was the corresponding part of the model of the 
patent. A two branched limiter is substituted 
for the pair of separate limiters of the original. 
The result is a inore compact instrument. A 
cover of brass or German sil ver incloses the prin- 
cipal workingparts. Bindingpostsareattached 
to one of the arms of the 
frame opposite to the mag- 
nets. Thus the frame 
forms the back piece of 
the magnet. The double 
limiter is provided with ad- 
justing screws. This in- 
strument is a serviceable, 
distinct telephone. We 
very recently were present 
at a trial of its capacity 
over a fair length of line. 
Four Leclanche cells were 
in circuit. The same in- 
struments were used for re- 
ceivers and transmitters. 
The action was perfect. 
There was no choice of 
sounds. Sibilants were as 
clearly transmitted as any 
other utterances. The 
writer in listening to them 
had several standards. He 
had listened to one of the 
flrtil of Llit! B ull' iBlnpllOlittH 
in 1877 or thereabouts, at 
the Stevens. Institute in 
H o b o k e n. The other 
standards were reproduc- 
tions of the Eeis tele- 
phones, which he had also 
experimented with. The 
House telephone was far 
superior to either of these. 
Its work was fiilly as good 
as that of the Bell tele- 
phone- and Blake trans- 
mitter of to-day. The 
modern instruments, it 
will be noticed, do not 
differ except in construc- 
tive detail from the device 
of the patent. They are a 
true reproduction of it. It 
is most inte^»sting to place 
the name of the inventor of 
the first printing telegraph 
by the side of Eeis, Edison, 
Bell, and Gray, as the in- 
ventor and constructor of 
one of the early telephones. 
The Wallace Telephone 
Co, , of 150 Broadway, N. Y., 
wiU soon be prepared to 
supply these instruments. 



•^I^^ 



HOUSE'S MODEBN PfiOSfEIIC TELE&BAPH. 



The .Japanese Govern- 
ment paper miU is manu- 
facturing pocket handker- 
chieft and clotfiing of 
paper pulp containing a 
mixture of linen threads. 
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THE BELL TXLEFHOVE FATEBT FEOBABLT BBOKEN. 

The claimB of the Bell patent as at present construed 
by the courts cover tlie art of transmitting speech 
electrically. In the face of the famous Morse decision, 
a construction of claim fully as broad as that refused 
to Morse has been contended for and obtained by the 
Bell advocates. It is construed to cover the transmis- 
sion of speech by the " undulatoryjfcrrent." By this 
current the diaphragm of a receiving instrument is 
assumed to be kept under permanent control of the 
diaphragm of a transmitter. It is all theory, but as 
accepted bv the courts as a standard for judging of 
mechanical instructions, has a most important bearing 
on the extent of protection afforded by the Bell 
patents. It makes this protection absolute for all and 
every imaginable electric telepb .»ne. 

The scope conceded to this claim is quite incom- 
patible with the state of the art as illustrated by the 
Reis device alone. If any one had affirmed a few 
years ago that from the records of the American 
Patent Office a complete anticipation of this broadly 
interpreted patent of Bell would be exhumed, none 
would have credited the assertion. Yet this has now 
been done. A telephone far superior to Bell's crude 
and inoperative device of 1876, or the somewhat better 
one of 1877, is illustrated in our columns elsewhere. 
It is an exact reproduction of a device patented by the 
early telegraphic inventor, Royal E. House, in 1868. 
His name is one of the best known in connection with 
the early history of the art. He was the first inventor 
of a printing telegraph. He stands side by side with 
Prof. Morse and Prof. Bain in the history of electric 
progress. To-day, nearly eighty years old, he still 
lives, connecting the past with the present. 

Royal House, in 1?65, patented what he termed an 
Improvement in Electro-phonetic Telegraphs. No relay 
was used in this system ; by increasing its sensibility, 
he hoped to avoid the necessity for one. In this way 
Morse's claims would not be infringed. Not satisfied 
with his progress, a second improvement under the 
same title w^s patented three years later, and the 
new device was a telephone. 

This 1868 patent describes a perfect telephone, de- 
signed to work as a telegraph receiver. The loud and 
very disagreeable clicking that a telephone under cer- 
tain circumstances produces is familiar to all. It 
works as a sort of magnifier of sound. To make the 
sound produced by tb« make and break of a weak cur- 
rent acting on an armattire more audible. Royal 
House availed himself of this telephonic principle. He 
invented a sounder that could work with very weak 
currents, because it was a telephone. It possessed a 
diaphragm and tube adapted for listener or speaker, 
just as the Bell telephones in his patents of both 1876 
and 1877 did. The instrument may be adjusted so 
that changes in current will produce blows upon the 
diaphragm, or by adjusting screws the production of 
blows may be prevented and changed into that of im- 
pulses only. When this change is made, the apparatus 
for production and use of the " undulatory current" 
app«ars. According to the description of the House 
patent, a minute change in the adjusting screws will 
eflfeet this. He contemplates a motion of the armature 
of only one hundredth of an inch. An adjustment to 
this extent by screws shown in the patent drawings is 
therefore enough to prevent the hammering. 

I'kat this species of adjustment came within the 
literal scope of the patent is not only evident from the 
presence of the adjusting screws, but is proved by the 
following very remarkable clause in the specification : 
".I have found', by experiments, that when the force of 
an armature of a receiving magnet is expended on 
limiters, P', P', by limiting the motion of the armature 
a distinct, audible sound is produced, even when the 
electrical power is only sufficient to produce motion." 

The inventor, in other words, had tried the effects of 
reducing the play of the armature, and there is no 
doubt that eight years before the' inventipn of Bell, 
Royal E. House had heard the impulses of a telegraphic 
current au(fibly reproduced telephonically by the " un- 
dulatory current." The inventor, it is t^ae, did not 
realize the full powers of his invention. Two of these 
instruments actuated by a battery or by their residual 
magnetism will operate as well, or better, than a pair 
of the modern "E^ll telephones. Prof. House did not 
specially claim or describe them as speaking instru- 
meats in his patent. Neither did Bell do so in hie 1876 
patent with reference to bis iostra^ nts. Bst a device 
is jwoteeted by letters patent for all possible uaes, and 
some very curious results may yet follow if suits are 
brought against the B^ Company ttnder this patent. 

An interesting confirmation of our views so frequent- 
ly expressed as to the Bell claim is afforded by this 
patent. It overshadows, in importance, the Reis in- 
ventions, as it is so much their superior in efficiency. 
Neither is it a crude and impraetl^bie telephone, like 
the earlier Bell devices. On the coatrary, by legiti- 
mate inventive ■«rork, Bo'yal E. HotBM, 'fee contempo- 
rary of Morse, constructed a telepbess. w» gw)d a* the 
instrument in use at the present day. 

One fortunate circumstance in connection with this 
instrument, ae concerns its use in litigation, is that all 
the facts can be so concisely proved. The patent, in a 



clear drawing and description, shows what the instru- 
ment is. A simple inspection shows that it is a tele- 
phone. By connecting two of them in a circuit they 
will talk, thus practically showing that they are tele- 
phones. The date of the invention is far enough back 
to remove all danger of claims of priority of inven" 
tion on Bell's part. The bearing of this invention on 
the extravagant claims of the telephone monopoly 
would seem very evident. If it can ever be brought 
before the courts, it will be an entirely new matter and 
will justify a new decision by a circuit judge. At 
present' these judges are governed by decisions al- 
ready rendered. But this new matter in the shape of 
a prior patent, the most convincing of all proof, must 
certainly force a new decision that will limit the Bell 
claims. An attempt is now to be made to bring it be- 
fore the circuit court on a final hearing. 

Interesting in the abstract as this case may be as a 
feature in the history of-the invention of the telephone, 
it assumes great importance in view of the aspect that 
the Bell controversy has recently acquired. Charges 
affecting the integrity of the methods of the Patent 
Office have been recently^nade an issue in government 
proceedings against the Bell patents. It is alleged that 
the Bell patents were fraudulently granted, that Bell 
was given access to Gray's caveat, and that corruption 
marked the whole of the proceedings in the matter of 
liis 1876 patent. So serious were these allegations that 
the government suit mentioned above was instituted 
solely on their account, and is now in progress to deter- 
mine their truth or falsity. The confirmation afforded 
them by this discovery falls little short of absolute 
proof! The examiner must have known of the House 
patents." Their inventor's name was famous. The 
subjects of the Bell and House patents were similar 
or almost identical. The drawings resemble each 
other closely. Interpreted by the specification. Bell's 
device is anticipated by a vastly superior apparatus. 
It is unfortunately a matter hardly susceptible of doubt 
that the contents of the House patent were known to 
the authorities when the Bell patent was granted. 
For the general public this patent will seal the condem- 
nation of the Patent Office proceedings. The matter 
should have a great- effect on the government suit. 

Meanwhile, some of the old cases are beginning to 
appear in the Supreme Court of the United States. 
On the first of the present month motion was made in 
that court to advance and hear together, immediately 
after the February recoss, all the telephone suits on 
the docket. Twenty-five thousand printed octavo 
pages are in the records of these suits. The argument 
on the united cases is expected to occupy a week. 
They include the Dolbear, the Molecular, the Clay 
Commercial, the People's (or Drawbaugh), and the 
Overland suits. 

Progress in these suits will be watched by all with 
much interest. Unfortunately, none of the cases repre- 
sents the full proofs, as they are all burdened with 
concessions, or characterized by omissions of some 
parts of the facts in the case. More results may rea- 
sonably be looked for from the House telephone than 
from the Supreme Court. 



THE BECENT BOILEB ElXFLOSlON AT CHABLOTTEi N. C. 

In our issue for October 30, we gave an account of 
the explosion of a boiler at the Cotton Compress 
■Works, Charlotte, N. C, in which our correspondent 
stated that it was an Abendroth & Root boiler that 
gave way. The boilers of this firm are well known 
throughout the world as safety boilers, the water being 
contamea Tn small, strong tubes^ which alone are ex- 
posed to the fire, and are capable of enormous resist- 
ance. The principle of constructiem is such that only 
by gross mismanagement could the boiler proper be 
made to explode. We are therefore not surprised, 
on receiving additional particulars, to learn that it 
was not the boiler proper that caused the mischfef ; 
but it was an old, worn out steam drum that ex- 
ploded, and which the cotton press people had caused 
to be constructed and attached to the boiler, wholly 
without the advice or knowledge of the boiler makers. 
We have seen a letter from Mr. H. W. Edwards, su- 
perintendent of the Charlotte Cotton Com pre* Com- 
pany, who positively certifies to the above effect, and 
it settles the question. 

We d«emit only just to Abendroth & Root Mfg. Co., 
and to their many custoiiiers in all parts of the countr.v 
who have their boilers in use, to make the above facts 
known. 

^ < « > »i 

. A BEHABKABLE BAILWAT ACCIDENT. 
A recent accident at Perkasie, Pa , tunnel shows the 
importanceof their ventilation. The above tunnel is 
about half a mile long. Repairs are being made there- 
in. Oivthe 3d inst. some fifty men were at work near 
the center of the tunnel, when a freight engine, unable 
to draw its train through the tunneVbecame "stalled " 
near the place where the men were at work. Fresh 
coal was put in the locomotive furnace, and the fan 
blast set in motion. Soon the train started, when it 
acted as a piston in a cylinder, driving the gases from 
the furnace before it ; and when tlie gases struck the 
men who were working in the tunnel, they nearly all 
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fell as if dead. With no premonition, about forty of 
them became almost instantly unconscious, and fell as 
they stood. 

One of the men, only partially affected, made his 
way to the tunnel entrance and gave the alarm. A 
gravel train, with flat cars, happened to be standing 
there. It was run in to the place of the accident, and 
the bodies of the fallen men were dragged upon the 
cars and taken out to the fresh air. All were supposed 
to be dead, but, to the surprise of the rescuers, the 
recently dead men soon began to show sign^^of life, 
and in a short time all were themselves again, except 
one poor fellow, who died, and who, in his fall, sank 
into a pool of water, and probably was drowned. 

One of the unconscious men was found hanging on a 
ladder, head downward, suspended by his feet. 

Mi < » ) » •— 

THE NEW NAVY. 

The recent expression of opinion, by iiaval authori- 
ties here and abroad, as to the needs of our navy and 
how far the types of the new ships are likely to meet 
them, furnishes us with important data. By far the 
major part of the testimony confirms the view fre- 
quently expressed in these columns that small, fleet- 
footed cruisers are more to be desired than ponder- 
ous, unwieldy fighting ships, and that torpedo boats 
are necessary to an effective defense. While it can 
scarcely be said that the new ships, as far as con- 
structed, are altogether satisfactory, eminent authori- 
ties on both sides of the water seem to be agreed that, 
we have made, at least, a good beginning ; that, under 
the circumstances, it is not. surprising that mistakes 
have been made or that errors, at first insignificant, 
should have multiplied as the work of construction 
progressed. It is only by such practical experience, 
they say, that anything like perfection .can be attained 
in so difficult and undertaking as that of trying to 
combine the good qualities of various novel construc- 
tions. 

In order to better understand the recent criticisms 
on. what has already been accomplished by our naval 
constructors, and what they have proposed to them- 
selves, it is necessary to have the list of new ships 
before us. Here it is : 



Amphitrite 

Monadnock 

Terror 

Miantonomoh 

Pnritan 

Dolphin 

Boston 

Atlanta 

Chicago 

Gunboat No. 1 , 

Gunbeut.No. 2 ■ 

Newark 

Charleston 

Baltimore — '. 

Armored cruiser. 

Armored battle ship 

Pneumatic dynamite gun ship 
One first class torpedo boat... 



Guns. 
Breech 
loading 

Kifles. 



3,815 
3,815 
3,815 
3,815 
6,000 
1,500 

3,000 

3,000 

4,500 

1,700 

4,00o 
3,730 

4,400 
6,000 
6,000'- 



4 10-in. 

4 10-in. 

4 )0-in. 

4 10-in. 

4 10-in. 

1 6-ln. 
(2 7-in. i 
I 6 6-in. 

do. 
(4 



n.l 
n. f 

i-in. 1 
1-in. y 
i-in. ) 



5-in, 

-in. 

4 6-in. 

12 6-in. 

10 



( 2 10-in. I 
1 6 6-in. f 
14 8-in. I 
■) 6 6-in. ( 
( 4 10-in. i 
16 6-in. f 



Condition. 



12 Incomplete. 
12 Incomplete. 
12 Incomplete. 
Incomplete. 
Incomplete. 
Complete, 
j Armament' 
( incomplete, 
do. . 



Incomplete. 

Not commenced 
Not commenced 
Not commenced 

Not commenced 
Not commenced 
Not designed. 

Not designed. 

Not designed. 
Not designed. 



The Dolphin is a dispatch boat, not intended for 
fighting, nor fast enough to overhaul modern mer- 
chant steamers. The Atlanta has made 13 knots over 
the measured mile— a test always made under favora- 
ble circumstances— which places her, in point of speed, 
scarcely ahead of tft6'"aMcl^llt''IroQii<^/'noJi(t^"'year§,^ 
ofd. Like the Boston, ther Atlanta is a nondescript. 
Each has a batterj- consisting of two 7 inch and six 
6 inch guns, and hence, with their limited speed, fifail 
sides, and inability to carry heavy batteries, have 
neither the power to fight, the strength to stand as- 
sault, nor the ability to run away. Of the Chicago, 
which is larger than either the Atlanta or Boston, and 
has not yet been tried. Admiral Porter says : " She 
contains a» absurd mass of machinery. The engiires 
are of the type known a.<i side levers— a cumbrous, fric- 
tion-generating kind, unfit to put in the hold of a man- 
of-war. I take upon myself credit for having a change 
made in the valve arrangement which will better 
things somewhat. I succeeded in having the plans 
for. poppet valves altered and slide valves substituted 
Tile clanking of the side levers will be like the noise 
of a chain gang. I know of a merchant steamer with 
a single screw, plying between New York and New 
Orleans, that has a side lever engine. She is under re- 
pairs more than the other ships of the line, although 
she is fast. For a nlan-of-war, the Chicago's engines 
are as bad as can be." 

It is but fair to say here that it is not the con- 
tractor, as the public is inclined to believe, "who is re- 
sponsible for this kind of work. He only*carries out 
the design placed in his hands. It is the Bureau of 
Steam Engineering, quoting again from the Admiral of 
the Navy : "An ax to grind here, a pet hobby there, 
a patent arrangement yonder, and there you have it. 
I would not allow the Bureau of Steam Engineering 
to touch a plan or alter an engine provided by a con- 
tractor. It is the incompetency of the de- 



signers of the engines, to call it no worse, that leads 
to such direful results as we have seen." 

The Admiral and other authorities who have re- 
cently spoken upon the subject believe that private 
firms should be called upon to design the engines. 
In other words, they shovild be expected to furnish 
engines whicbMvould give a certain speed. The rest 
is easy. If tim required speed is not obtained, the 
ship is not accepted. But when the engines are de- 
signed by the department, and the contractor ex- 
pected to get speed out of them, disaster usually fol- 
lows. All seem agreed that, to be feflBcient, a fleet 
should be composed of three classes : First, commerce 
destroyers-^fleet-footed unarmored vessels, carrying 
two or three heavy guns ; second, armored fighting 
ships ; third, torpedo boats. As to how many of each 
are required, or the proportion of one class to the 
other, opinions differ ; the majority, however, believ- 
ing our requirements would be best served by torpedo 
boats and' light-footed, unarmored cruisers. The Na- 
tional Line's steamer AmBrica is thought to be a 
good type of what these cruisers ought to be. She is 
much broader thaa the Oregon type, and can steam 
17 knots an hour, not only on the measured mile, but 
continuously through the day's work. The English 
cruiser Inconstant, also of 17 knots speed, is an admir- 
able specimen of this class, but is thought to be alto- 
gether too large and, consequently, too costly for our 
needs. What would our 13 and 14 knot unarmored 
ships do in the presence of an Inconstant, which could 
always choose her target and the most favorable firing 
point, and get away when the odds were against her 1 
The general opinion of the t wo4,000 ton unarmored ships 
is that they are too large, or, rather, needlessly large. 

John Herreshoff, the ship builder of Bristol, Rhode 
Island, is perhaps as good an authority on speed as 
there is to be found. He designed and built the 
Stiletto, undoubtedly the simplest steam yacht afloat. 
He pins his faith on swift-moving torpedo boats as a 
main reliance. He says that torpedo boats built on 
the same lines as the Stiletto, but of steel, instead of 
wood, and of 150 feet length, could be made to steama 
speed of 30 miles an hour. The Stiletto has made 27. 

That the swift-moving torpedo boat is likely to 
take a very important part in the future naval vraf 
there can be little doubt. Even the French Admiral 
Aube and Sir Spencer Robinson, Sir Edward Reed, 
Georgfe Mackron, of the Thames. Ship Building Com- 
pany, Mr. Watts, the constructor at Blswick, and ex- 
Chief Constructor Warren, of the Chatham Royal 
Navy Yard, were all spoken to recently on this sub- 
ject, and either expressed confidence in the efficiency 
of torpedo boat attack or, if not afBrmingthe propo- 
sition, were unwilling to deny its truth. 

In view of this, it seems ' strange that the naval 
board should have contented itself to advise the con- 
struction of " one first-class torpedo boat." 
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THE DYNAMO COLOSSTTS AT WOBE. 

BT WM. H. HALE, PH.D. 

An account of the newly invented process of smelt- 
ing by the Cowles system of electric furnace was given 
in the SCIENTIFIC AMERICAN of May 22, 1886 (p. 328). 
The dynamo Colossus, the most powerful ever con- 
structed, was illustrated and described in the SCIEN- 
TIFIC American of August 28 last. 

On the 16th of September, I had the good fortune to 
pay a visit to Lockport, N. Y., jiist in time to find the 
dynamo engaged in smelting its first run of metal, 
which 'was an alloy of aluminum and copper. 
' >lii"hi 
of 



Utpough the process of electric smelting is capable 
reducing the most refractory ores, and securing 
many costly metals," such as potassium, sodium, mag- 
nesium, and the like, besides metalloids, boron, silicon, 
etc., yet the company now aim especially to secure 
aluminum in large quantities, because of the many 
valuable properties of that metal and its alloys, and 
the almost infinite variety of uses and inexhaustibility 
of demand for them at the reduced price which this 
pi-ocess renders possible. 

Both the Cowles brothers, Eugene H. and Alfred H., 
the joint inventors of the electric furnace, were pres- 
ent — the latter having only the day before returned 
from Europe, where he had been exhibiting specimens 
of product as previously obtained I^y smaller dynamos 
at Cleveland, having secured, among other fruits of 
his trip, an order from Whitehead, manufacturer of 
torpedo boats, for 6,000 pounds of the 10 per cent 
aluminum and copper alloy. No other visitor was 
present. The big dynamo was running at 880 
horse power, though capable of 500 horse power 
when* required. It was making 420 revolutions per 
minute, and, as the electricity was drawn off, it scintil- 
lated in a brilliant and continuous fusillade of sparks 
varying in color from while to emerald green, and oc- 
casionally flashing out in a burst of unusual splendor, 
yet perfectly controlled and free from danger to the 
spectators. 

The dynamo is driven by water power. The water- 
ways were constructed by Holley, and are replete with 
ingenious appliances for utilizing all the power there 
is, und for keeping the water at a uniform level. • The 
'water wheels used are double turbine with horizontal 



shaft, each turbine being eight feet in diameter. The 
dynamos— for there is also a -smaller one— occupy a 
room by themselves intermediate between the turbine 
wheel room and the furnace room. 

Passing to the furnace room, we see where the energy 
of the dynamo is being expended. The furnaces are 
built larger for the Colossus than those used with 
smaller dynamos, and are charged with 60 pounds 
granulated copper, 60 pounds corundum, and 80 pounds 
coarse charcoal, besides the pulverized lime-coat^ 
charcoal used as packing. This mixture contains over 
32 pounds of aluminum or about 54 per cent of the 
corundum. Into'the furnace thus charged pours the 
current from the Colossus, fusing the almost infusible 
corundumlike wax, causing its molecular structure tobe 
broken up into its elements, and raisingthe temperature 
of the entire mass to a very high heat. Vent holes 
are left in the covering of the furnace, through which 
escape the liberated gases and sorue of the volatilized 
aluminum, the whole glowing with a bright flame 
which sometimes darts up to the height of many feet. 
The amperemeter on the wall shows with what force 
the. current is flowing, and the attendant must watch 
it closely to keep it at the desired gauge. A force of 
2,000 to 2,400 amperes is generally preferred. As the 
index approaches the higher limit, \he carbon elec- 
trodes are from time to time drawn asunder, till at last 
they stand wide apart, and the current flows freely 
through the entire furnace. The process of reduction 
takes about two hours. 

Returning to the dynamo room, we find at the end of 
the run that the bearings of Colossus are not raised to 
the temperature of blood heat ; and it proves to be 
the case that it may be run continuously without be- 
coming overheated, thus demonstrating the excellence 
of its construction under the personal supervision of 
Mr. Brush. The bane of dynamos is overheating. 

What do we find in the furnace at the end of the re- 
duction 1 The products of the electrical furnace have 
furnished the theme for several papers already before 
scientiflc societies, and will supply a probably fruit- 
ful field of research for time to come. Since the 
first run of the dynamo, I have on several other oc- 
casions visted the works and seen the charges with* 
drawn from the furnace. The product appears in the 
form of a fused mass of metal embedded in the sur- 
rounding carbon. Most of this mass is an alloy of 
copper and aluminum, varying much in the propor- 
tion of the two. Mostly it exceeds the 10 per cent of 
aluminum which gives the alloy of maximum strength, 
and is a brittle white metal, which is again fused with 
the addition of more copper to such an alloy as may be 
required. 

But the furnace gives many other products. Some- 
times there are found small fused rubies and sapphires. 
The sub-oxide of aluminum — never found in nature, 
and never before known to exist or to be capable of 
formation — is always present in larger or smaller quan- 
tities. I have also seen specimens of beautiful, white, 
fibrous alumina. With other charges, sub-oxides of 
silicon and titanium are found— very curious products 
indeed. The intense heat even partially fuses the car- 
bon, and the electrodes are converted into graphite. 

The rush of visitors has been so great that the com- 
pany have been compelled t o restrict fa.c ,i)jti'^fi ff^r aA. 
mission latterly. 

Important economical as well as scientific results 
have been already attained by the dynamo. The price- 
of aluminum alloys has been reduced to a scale adopted 
by reckoning the value of the contained aluminum at 
|2.50 a pound, previous sales of that metal having been 
at the rate of 75 cents an ounce. 

The 10 per cent alloy is said to be the strongest metal 
known, though alloys of a less per cent have great 
utility, being tougher, but not so strong. Krupp can- 
non require a tensile strength of 70,000 pounds per 
square inch of wrought steel, the labor on which raises 
its cost to 75 cents or a dollar a pound. Some speci- 
mens of the alloys made by the Colossus, which are 
simply cast, not wrought, have recently shown the 
phenomenal strength of 181,000 pounds per square inch. 

Since writing the above, I notice the statistics of 
production of different metals in the United States for 
1885, as given in the SCIENTIFIC AMERICAN for Nov. 
6, 1886. In that table the whole amount of aluminum 
produced during the ^earis staled as ^400 oz., alumi- 
num being then regarded as a precious metal. 

The capacity of the Colossus will enable it to reduce 
a larger amount than this, in the alloy with copper, 
within the period of twenty-four hours. 

■»<• » » ■ ■ 

Alloy of Alaminam and Tin. 

A useful alloy of aluminum and tin has been obtain- 
ed by M. Bourbouze, by melting together 100 parts of 
the former metal with 10 parts.of the latter. This alloy 
is whiter than alumin'ani, and has a density of 2'85, a 
little greater than that of the pure metal, so that it is 
not too heavy to replace aluminum in instruments re- 
quiring great lightness of their parts. It is less affected 
by reagents, etc., than is aluminum, and also is more 
easily worked. Another of its merits is that it can be 
soldered as easily as brass without any special prepara- 
tion. 
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TBOqiESS SWITCH. 
In the switch herewith illustrated the switching rail 
is so secured that its butt end rests against the meeting 
ends of the inner rails of the main track and switch. 
These rails are so joined together that the end is the 
same size as that of a single rail. The point of the 
switch rail is beveled oil from each side, so that it will 




CULF'S .FBOGLESS SWITCH. 

fit snugly against either the outer rail of the siding or 
against the rail of the main track. This rail is prevent- 
ed from spreading by two sets of stops, placed as shown 
in the engraving. Connected with the switch rail by 
tie rods is a second rail, placed on rollers along the 
outside of the main track. One end of the second rail 
is held in place by a staple, while the othei* end is con- 
nected to the lever of a switch stand by a link. The 
inovement of the lever moves the auxiliary rail and the 
switch rail to the position indicated by the dotted lines, 
fl,nd thereby opens t.he siding. 

This Invention has been patented by Mr. Abraham 
Gulp, of Mount Carmel, Pennsylvania. 



CYLINDSB COCK. 
This device is intended for use in connection with 
the steam cylinders of a locomotive or other form of 
engine, the object being to provide for the automatic 
discharge of the water of condensation at each stroke 
of the piston. Beneath and connected with the cylin- 
der, a; by tubes, a, are placed two valve chambers, B, 
each of which has a bracket, in which the rod, c, is 
loosely mounted. This rod is so connected, by the 
lever, G, and rod, d, as to be within reach of the engi- 
neer. The plug valves, D, fit loosely within the cham- 
bers, and in the inclined seats are formed apertures, n, 
through which the water of condensation entering the 
chambers is discharged. The extended ends of the 
valve stems, /, are held in apertures formed in the for- 
ward ends of cylinders, G, which are adjustably con- 
nected to rod, N, pivoted to a rocker, P, carried by 
the arm, H, which Is clamped to the rod, c, by means 
ol the jplate, h. Steam entering the front of the cylin- 
der, A, passes, into the chamber, B, through the tube, 
a, and forces the valve against its seat. This move- 
ment of the forward valve throws the rear one away 
from its seat, and allows the water that was behind 
the piston to escape through the opening, «. The 
movements are reversed when steam enters the other 
end ot the cylinder. If necessary, the engineer can 
close both of the valve chambers at the same time by 
properly adjusting the rod, d, or can open both. 




This invention has been patented by Mr. William 
Stoffel, of McHenry, Illinois. 



Mixture fob GiiBANiNa Grease Spots. — Equal 
parts of stronger ammonia water, ether, and alcohol 
form a valuable cleaning compound. Pass a piece of 
blotting paper under the grease spot, moisten a sponge, 
first' with water to render it "greedy," then with the 
mixture, and rub with it the spot. In a moment it is 
dissolved, saponified, and absorbed by the sponge and 
blotter. 



OSE SEFABATOB. I 

By means of the simple machine herewith illustrated, 
ores of various kinds may be washed and separated, 
and the valuable mineral and tailings separately and 
closely graded. The pan informed of a fiat plate, hav- 
ing down-turned aprons at the tail ^ad head edges, 
and up-turned fianges at the front an JBUck ends. The 
front end lies about at right angles to the tail, while 
the head preferably makes an angle of from twenty- 
five to thirty degrees with the tail. By means of sim- 
ple mechanism arranged on the frame beneath the 
pan, the latter is given a horizontal movement. The 
front end of the pan is provided with fixed bearer feet, 
which rest loosely on the tops of the large heads of 
screws threaded into lugs of the frame. By adjusting 
these screws, the\f ront end of the pan may be raised to 
give the desired inclination from the front to the rear 
end, and from the tail corner to the head corner. At 
the opposite or sharp end of the pan is fixed a bowed 
arm, at the end of which is swiveled a shoe, sliding in 
the grooved head of a screw provided with a lock nut. 
The pan may be thus vertically adjusted to give the 
necessary inclination from its front end toward its rear 
end. This method, of supporting this end of the pan 
also provides for giving it a greater or less lateral 
throw toward and over the mineral box, which is sup- 
ported under the head of the pan to receive the 
washed and graded, mineral. This, is accomplished by 
holding the groove ftr slideway of the screw headat 
any desired angle to the stroke line of the pan. The 
back ends of the mineral box and tailings box, which 
is supported beneath the tail edge of the pan, are con- 
nected by a conduit, through -which excess of water 
in the mineral box may pass to the other, and thence 
out through a suitable spout. Water is supplied to 
the pan from a pipe placed along the head of the pan, 
the water being delivered in gradually diminishing 
quantity from the front toward the back end. This 
graduated water supply allows the coarser and finer 
ore particles on the pan to be thoroughly washed w'ith 
a minimum quantity of water ; this also prevents the 
finer valuable pre particles from being washed into the 
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KBAirSE'S OBE SEFABATOB. 

refuse box. The crushed ore is fed to the pan through 
a box located at the front end, about over the driving 
shaft. As the pulp flows toward the back end of the 
pan, the quick movement of the pan toward its highest 
point will throw the heavier particles in that direction, 
while the lighter ones will arrange themselves down 
the slope, according to their weight, and the current 
will wash all the worthless material into the refuse box, 
while the valuable mineral will be carried into the 
mineral box in condition for- smelting. Both the tail- 
ings and valuable mineral will be graded into different 
sizes in their respective boxes, and the larger particles 
of the former may be removed and reduced for subse- 
quent treatment. 

This invention has been patented by Mr. Henry G. 
Krause, of Lake Linden, Michigan. 



Gapes In Fowls. 

The fact that the disease known as gapes in poul- 
try is prod uced by a parasitic worm (Syngamus traehe- 
alis\ which infests the trachea of the birds, was set- 
tled- long ago, and for most of our recent knowledge 
of the worm and the disease we are indebted to the 
prize essay of Pterre Megnin. According to this 
author, the mature worms and their eggs are coughed 
out of the throat of the infested fowl, and the disease 
is spread by its associates picking them up along with 
their food or by drinking water in which the eggs 
may have hatched into larvae. No suggestipn is allowed 
of any intermediate host. Mr. H. D. Walker, in an 
apparently carefully prepared paper on this subject 
(Bulletin Buffalo Society Natural Sciences, v., pp. 49-71, 
1886) details many experiments which he has . tried, 
and several of them point very strongly to the con- 
clusion that the earth worm may, in many cases, play 
a part in the distribution of the pest. The embryos 
have been found living in the earth worm at all sea- 
sons of the year, and earth worms from infested locali- 
ties, when fed to chickens, almost invariably pro- 
duce the disease. Dr. Walker has also produced the 
disease in robins, and claims to. have found the em- 
bryo of the lung worm of calves (Strongylus mici-urus) 
in the earth worm. — American Naturalist. 



BAILBOAD FENCE. 
This fence is designed to exclude roving animals from 
the track, and at the same time make available for 
grazing purposes all. that part of the railway property 
lying outside of the track proper. The lower ends of 
the fence posts are placed in holes in the ends of the 
ties, and the upper parts of the posts are bentoutward, 
as shown in the engraving. To each pair of posts 
are connected rails held by staples or by coupling 
blocks or heads. The staples are held to the rail and 
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COOLEY'S BAILBOAD FENCE. 

post by nuts, and the blocks have eyes to receive the 
rail and a socket to receive the post and a key which 
clamps the block firmly to the post. This fence may 
be erected very quickly, and when dismembered for 
transportation it occupies but little space. 

This invention has been patented by Mr. James A. 
Cooley, of West End, Knoxville, Tenn. 
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Smelting of Iron Sand. 

A method by which the immense deposits of iron 
sand which abound on the coast of New Zealand can 
be successfully utilized has lately been discovered at 
Auckland. The feature of the new process consists in 
uniting a quantity of scoria with the sand when put 
in the blast. This ha« the effect of preventing the 
iron from oxidizing, an o.bstacle that has heretofore 
never been successfully overcome, in smelting iron 
sand. 

CTTTTING AFFABATUS FOB HOWEBS AND BEAFEBS. 
The principal feature in this cutting apparatus is the 
method of supporting the knives between roller bear- 
ings. The inner parts ot the knife. Wades, rest upon 
spherical rollers held in suitable grooves. Attached to 
the upper surface of the blades is a knife bar formed 
with a rear beveled edge, upon which, and upon the 
blades, is anotherseries of rollers held in place by suit- 
able grooves. The upper row of balls is slightly in 
advance of the lower one, so that the front part of the 
knife is pressed downward and made to cut close to 
the guards, thereby making . it impossible for the 
knives to -choke up. The knives are self-adjusting 
and self-cleaning, and, owing to the ball bearings, no 
more power is required to run the knife itself when cut- 
ting than when not cutting. The frame forming the 
grooves for the upper rollers can be adjusted' forward 
or back as may be necessary. 

This etftting apparatus is the invention of Mr. Johil 
C. Voss, of El Paso, Texas. 





V0S8> CUTTING AFFABATTTS FOB UOWEBS AND 
B£Ar£BS. 
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IHFBOVED SLEIGH. 
This invention, which has been patented by Mr. 
Samuel T. Beswick, of Blair, Wis., consists in a diverg- 
ing construction of the runners relatively to the line of 
draught. The runners are turned up in front as usual, 
■ and are fitted with suitable metal shoes, which are 
made of tapering width on their bases and ^ith shelv- 
ing sides throughout the greater portion of their 
length, being narrowest at their rear ends. The for- 
ward portions of the shoes may be made of equal width 
so that their sides will be parallel with the central line 
of draught, or the taper may, if desired, extend the 
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BESWICK'S IMFBOVED SLEIGH. 

whole length of the shoes. In some cases it will be 
found advantageous to make the base line or surface 
of the shoe taper upwardly in a backward direction 
throughout the length of the side taper. This construc- 
tion of the shoes reduces the friction and allows the 
rear end of the sleigh to sink somewhat, and so prevent 
the front end from cutting the snow too deep ; the 
sleigh can also be turned easier, and will keep to the 
track more readily. 

■ *-*-^h* - 

FLOTTB CHEST AND SIFTEB. 

The accompanying engraving represents a flour chest 
and sifter invented by Mr. H. G. Pilson, of New Cum- 
berland, W. Va. Extending across the mouth of a 
conical hopper secured in the receptacle near the mid- 
dle is a bar, which supports^ a central stud carrying a 

bevel gear wheel 
formed with two 
or more arms, and 
carrying upon its 
upper surface a 
sieve, which is 
near but not in 
contact with the 
mouth of the hop- 
per. This gear 
wheel meshes 
with a horizontal 
shaft, one end of 
which extends 
through the side 
of the receptacle 
and is provided 
with a crank 
handle. In the 
bottom of the re- 
ceptacle is a 
drawer, and on the top is fitted a cover. The recep- 
tacle is designed to contain a supply of flour. When 
flour is needed the crank is turned, thereby rotat- 
ing the sieve and discharging a quantity into the 
drawer, from which it is taken for use. The cross bar 
not only serves as a support for the stud, but also as a 
stirrer for breaking up lumps of flour aqjlfi^tiisjngitto 
be more rapidly sifted. 

» I ■ > » 

IMFBOVED FBOFELLEB. 

The propeller herewith illustrated can be attached to 
either wooden or iron vessels, and is designed as an aid 
for sailing vessels in a calm. The screw is mounted 
upon a short shaft, journaled in the lower part of the 
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STLVEN'S IMFBOVED FBOFELLEB. 



Dental Carles In Bakers. 

Professor Dr. Hesse, of Leipsic, in the Deutsche 
Monatschrift, points out the deplorable condition of 
the teeth of baiters, and says that he is often able to 
tell the profession of the patients by the condition of 
their teeth. The caries is soft and rapidly progressive. 
The principal parts attacked are the labial and buccal 
surfaces of the teeth, commencing at the cervix and 




frame. The inner end of the shaft is formed with a 
clutch,. which connects with a similar clutch on the 
outer end of a shaft journaled in a bearing in the keel 
and in a pillow block located within the vessel. At 
the perpendicular edge of the frame is a T-piece fitting 
in a flanged guide attached to the keel for holding the 
propeller in proper position. When not in use, the 
propeller is cajried upon deck, and is raised and lowered 
by means of two chains arranged as shown in 
the engraving. ' A simple device is provided for 
guiding the T-piece of the frame, so that it 
will easily enter the guide, while a lip formed 
at the bottom of the socket prevents the pro- 
peller frame from dropping too far. The inner 
end of the main shaft is provided with a 
pulley, over which passes a belt leading -over a 
pulley on deck. When the latter is revolved by 
any suitable hand or other power, the screw is 
turned to propel thfe vessel. A stop spring is 
adapted to spring over the upper end of the 
T-piece, and lock the propeller in the socket. 
This spring may be drawn out to release the 
propeller, by means of a cord reaching to the 
deck. It will be noticed that when the pro- 
peller and its frame are lifted on board, nothing 
is left in the water to make any resistance or 
cause fouling. 

This invention has been patented by Mr. 
W. T, Sylven, whose address is care of Messrs. 
William Cramp & Sons, Beach andNorris Sts., 
Philadelphia, Pa. 
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BEVOLVING TABGET. 

The revolving target herewith illustrated is 
the indention of Mr. W. H. Adams, of Fort Mcintosh, 
Laredo, Texas. Framed into the main post, which is 
mounted upon an upright metal spindle secured to the 
base of the target, are cross arms of equal length, and 
the ends of which are slotted to receive the upper and 
lower horizontal arms of the target frames, to which 
are secured the plates on which the bull's eye and 
rings of the target are painted. The revolving portion 
of the target is locked in place to hold one of the 
plates in position to receive the shot, by a spring se- 
cured upon the base, and provided_with a rod by 
which it may be depressed to disengage the target by 
a foot bar extending to a shelter behind which the 
target tender stands. _This target is easily constructed 
and durable, and the frames may be readily removed 
aftd replaced when the plates require renewal. 

» « ■ > > 

ELECTBIC CLOCK. 

The clock herewith illustrated is constructed with 
two toothed wheels on the same shaft, one wheel hav- 
ing oile or more. teeth than the other, and both being 
operated by the pame>pawls, so that one is moved taster 
than the other ; and by means of hands the relative po- 
sitions of the wheels and the time are indicated. On 
the pendulum rod. Fig. 1, is an armature interposed 
between two electro-magnets connected by wires with 
one pole. of a battery and with contact pieces on the 
ends of the shanks of a U-shaped anchor pivoted to 
swing on a suitable fixed support. These contact pieces 
are interposed between and arranged to be struck by 
contact plates near the free ends of an inverted anchor, 
also pivoted on a support, the plates being connected 
by wires with the other pole of the BSitteryr TnTiEe | ratio to the distance of movement of 



shanks of the upper anchor are adjustable screws, 
which are alternately struck by the swinging pendu- 
lum rod. 

With this construction, when the pendulum starts to 
.swing t^ the left, it strikes the left-hand screw, and 
throws the corresponding contact piece on the upper 
anchor against the contact plate on the lower one, 
thereby closing the circuit through the left-hand mag- 
net, which attracts the armature and gives the pendu- 
lum an impulse to the left, accelerating its motion 
slightly, until the contact piece slides ofif the plate and 
on to the non-conducting tip of the lower anchor. The 
circuit is thus broken and the pendulum allowed to 
swing by its own gravity to the right, when a similar 
impulse is imparted to it. The motion of the pendu- 
lum is thus maintained constant. 

Attached to the upper part of the pendulum is a rod 
secured to a lever provided with two pawls connected 
one above anQ one below its pivot. The motion of the 
pendulum causes the pawls to engage alternately with 
the teeth of both wheels, which are thereby revolved. 
These pawls may be arranged in different ways, as 
shown in Figs. 3, 4, 5, 6, and 7, Fig. 3 being an Sdge 
view of Fig. 2. The pawls act alternately, and each 
one always acts upon both wheels, so that when one 
wheel is revolved the other is revolved with it; and as 
one has less teeth than the other, it is evident that 
when the larger .wheel has completed one revolution, 
the smaller has made one revolution and a few teeth 
more. The numbers of the teeth are such that the re- 
lative movements of the wheels will take place in times 
corresponding to the subdivisions of time into hours, 
minutes, and seconds. • 

This invention has been patented by, Mr. D. T. 
Garcia ; particulars can be obtained from Mr. G. Cas- 
tanoB, of Guadalajara, Mexico. 



ADAMS' BEVOLVING TABGET. 

rapidly extending to the grinding surface. The ap- 
proximal surfaces do not seem to be attacked more 
than in other patients. He believes the disease to be 
due to the inhalation of flour dust, the caries being 
caused by the action of an acid which is formed in the 
presence of fermentable carbohydrates. 



MEASUBING PUMF. 
The measuring pump herewith illustrated will pump 
one-half a gallon or any desired fraction of that amount 
at each stroke. 
The pump' is se- 
cured at the bot- 
tom of the tank 
by braces, and is 
provided with a 
hollow piston 
head and tube 
which is connect- 
ed to the operat- 
ing lever placed 
on top of the tank. 
To this lever is 
connected, by a 
rod, a measuring 
device or register, 
so that the up 
and down move- 
ment of the lever 
will move the 
pointer in front 
of the graduated dial 
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the lever. The 
dial is graduated in pints, quarts, and gallons, ac- 
cording to the capacity of the pump. The mechanism 
for operating the pointer is very simple in -construc- 
tion, and reliable. The upper, curved end of the pipe 
is attached to a funnel for directing the flow of liquid 
into any receptacle. To draw any deilreS quanlTty 
of liquid, the lever is raised, until the pointed indicates 
the desired quantity on the dial, when the lever is 
simply forced down, which will cause the exact quan- 
tity to be thrown out by the pump. 

Farther particulars concerning this invention may 
be obtained from the patentee, Mr. W. B. F-. Sims, of 
(Corydon, Indiana. 




OABCIA'S ELECTBIC CLOCK 
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Slag Cement. 

The possibility of using the slag or scoria resulting 
from the smelting of iron and other metals for the pro- 
duction of cement, is an idea that has presented itself 
to many inventors, and has engrossed a vast amount 
of time, hitherto with very little practical result. We 
read that this subject has attracted the attention of 
" several cement manufacturers on the Tyne banks," 
and that experiments are being made " to utilize the 
residuals from the blast furnaces in making Portland 
cement of higher quality than that produced by the 
ordinary process." A short time ago the Middles- 
brough ironmasters spent a good deal of money in slm: 
ilar attempts, and before that we were assured that 
Mr. Ransome had succeeded in turning various de- 
scriptions of slag to profitable account in the prepara- 
tion of cement said to be superior to Portland cement. 
So far, however, the new cement has made but little 
impression on the market, and we are almost despair- 
ing of its ultimate introduction. To the superficial 
observer this problem is doubtless an attractive one. 
Portland cement, even in these days of competition and 
low prices, is a relatively costly material, and iron slag 
is a drug upon the market, and a commodity which 
some peoplehave^ven to pay to get rid of ; and if, in- 
deed, by some sii^^ple process we C9uld convert these 
millions of tons of scoria into cement, not only would 
the production of iron become cheaper than ever, but 
the manufacturers of Portland in the ordinary way 
would have to close their works, while, with cheaper 
cement, one more excuse for bad mortar and jerry 
building would be removed. 

So far, however, the would-be inventors, though they 
may have been skillful chemists, have shown them- 
selves singularly unable to deal with thechemical facts 
involved in the production of Portland cement.; and 
though we have to some extent considered the chemi- 
cal aspects of this question on previous occasions^ it 
may, perhaps, not be amiss to remind our readers, and 
those who take an interest in this important subject, of 
certain facts which militate sadly against the employ- 
ment of slags for the manufacture of Portland. 
• The double silicates of lime and alumina, burned to 
the point of incipient vitrification to form the clinker 
of Portland ceme.nt, vary but little in composition, no 
doubt, from the fused mass drawn from the blast fur- 
nace. Indefed, certain of the "basic slags " resulting 
from the recently introduced processes of Messrs. 
Gilchrist and Thomas are, chemically speaking, 
but little dififerent from Portland clinkers ; but, as 
every practical cement maker is aware, there is all the 
world between a properly burned clinker and one in 
which the firing has been pushed too far, and which 
has become, as the*term is, slightly " blued." Very 
hard burned clinker is a most treacherous and danger- 
ous material ; not only does it tear the stones all to 
pieces to grind it, but it resists the combination with 
water, and becomes hydrated either very slowly, or, if 
the clinker was actually fused, not at all, while a very 
small proportion of overburnt clinker will, if it be not 
picked out, spoil the contents of an entire kiln. The 
reason for this clearly is that what we have to prepare 
is a double silicate, capable of hydration, that is to say, 
capable, when reduced to a fine powder, of entering 
freely into combination with and of solidifying a cer- 
tain propoilion of water, and of thae binding together 
the particles of stone, gravel, sand, etc., with which 
the cement is employed. When the silicates have been 
fused, or " dead burned," we get a crude glass, as little 
capable of becoming hydrated on admixture with water 
as .so much sand^would be, or we obtain, perchance, a 
large proportion of these inert silicates, mixed with a 
quantity ()f feebly hydraulic Silicates of a most danger- 
ous and unreliable character, some of which will in- 
evitably " blow " in the work, i. e., combine with 
water only after the surrounding particles have set, 
and have become more or less indurated. 

It is, of course, well known that molten slag, when 
run into water, is mechanically reduced to a very fine 
state Of subdi\Msion, and the silicious particles thereby 
prodticed have long been used in- place of sand. Some 
slags, also, when exposed to the action of the atmo- 
sphere, will " weather " or crumble, owing to some slow 
decomposition of the silicates, and to the presence of 
iron in small quantit;jes. We have yet to learn that 
the decomposition of slag could be at once effected by 
any chemical means, which should, as is stated in the 
article from which we quote, " reduce it to its elements 
of silica, lime, and alumina "in an uncombined form. 
Such a chemical discovery would indeed be one of mar- 
velous significance. Many years ago, while this plan 
of making Portland cement from slag was unthought 
of, it was proposed to add to molten slag an excess of 
slaked lime, in the belief that it might be possible in 
this way to produce hydraulic limes at a cheap rate ; 
but the difficulties of introducing the lime, and of 
caqsing it to become thoroughly and intimately mixed 
with the slag. Vera found to be insuperable, and the 
silicates produced were, even with a large excess of 
lime, extremely insoluble. 

Strangely enough, though the ordinary varieties of 
slag are so inert in themselves, they have some of them 
the power of rendering hyij^aulic substances, with 



which they are suitably mixed, even more hydraulic, 
and of stimulating in this way chemical action ; and it 
has been proved by Dr. Michaelis that it is possible to 
improve a good sample of Portland cement by adulter- 
ating it with a small proportion of crushed slag. That 
this action is not simply a mechanical one is proved 
from the fact that other inert substances have not a 
similar effect, and it is contended, the^ore, by a cer- 
tain section of the authorities in Germany that an 
adulteration which tends to improve the compound is 
not an adulteration, and that the addition of slag to 
Portland cement should be permitted. This manner 
of employing blast furnace slag is, of course, wholly 
different to that contemplated by the Newcastle ce- 
ment makers, but it is worthy of consideration by 
those who haVe undertal^en the experiments on the 
Tyne. 

The question of the preparation of cement from slags 
turns upon the solubility or otherwise of the silicates. 
An insoluble silicate is manifestly incapable of being 
rapidly acted upon by water, and of undergoing any 
such rearrangement of its particles as takes place dur- 
ing.the "set "or hydration of a sample of Portland 
cement. The German gentleman who has proposed to 
reduce slag into its elements must also undertake to 
recombine the silicic acid with the lime and alumina 
in a form capable of gelatinizing when treated with 
acid, and this, we fear, he will fail to do without expos- 
ing them to a good red heat — a costly matter to obtain, 
as the cement maker full well knows. The saving to be 
effected by the use of the new process would in this 
event be that only of the cost of the raw materials, less 
the expense of reducing slag into its elements (which 
surely cannot be done for nothing), and in thjs case 
the cement makers elsewhere need not alarm them- 
selves. If, on t'he other hand, the German patentee 
has discovered a means of detrifying slag, and of giv- 
ing us a compound which requires no firing and 
which grinds itself, and all this as a sort of supple- 
ment to the reduction of the aforesaid molten slag 
Into its elements, we can only say that his invention is 
one of the most wonderful we have ever even dreamed 
of. — &. B. B., Building News. 
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Xbe Cbarleston Eartbqnake. 
The earthquake which visited the eastern part of 
North America on August 31 was one of the most re- 
markable in our history, both in its extent and in its 
serious results to the southeastern portion of the 
country. Its occurrence naturally excites inquiry as to 
the possibility of our being more frequently visited 
than heretofore by this scourge. The numerous earth 
trembles common to all countries are of little mo- 
ment, but against such destruction as has visited 
Charleston we must, if possible, provide. 

It is well known that there* are- lines of abrupt 
change of the geological structure of the earth's crust, 
which are known as faults. These are more or less 
elongated fractures, on one side of which the strata 
occupy a much higher position than they do on the 
other. The depressed side may not receive deposits 
of much thickness subsequent to the fracture. If in 
this case the elevated side is not removed by erosion, 
a range of monoclinal mountains is the result. If, on 
the" other hand, deposits are laid down on the de- 
pressed area, and the elevated tract is mowed down by 
" frost and fire," the mountain range disappekrs, and 
none but the geologist can detect the fault or fissure. 

The shrinkage of the earth is supposed to have been 
the cause of the elevation of many mountain ranges, 
which are wlrink^s, of the surface. In the formation 
of these wrinkles, faults often occur. In the formation 
of the greatest changes of surface, they are nearly 
always produced. Such abrupt changes of structure 
occur at or near the sea borders of most continents. 
The depressed region is occupied by the sea and by 
the deposited material which flows into it from the 
shore. 

Such a line of fault extends throughout the Eastern 
United States. It commences at the sea coast of 
Staten Island, and extends southwest to Trenton, 
Philadelphia, Wilmington, Del., Baltimore, Washing- 
ton, Richmond, Raleigh, Columbia, S. C, etc. This is 
a very important line in the economy of the country. 
Here the hill country ceases and the plain of the sea- 
board begins. In many of the States it marks the 
head of tidewater and of navigation. It is here that 
the most important cities of our Atlantic States have 
beeg built. The presence of water power or of tide- 
water, or the conjunction of both, has determined their 
location. Other conveniences make them' desirablfe 
dwelling places. Such is the equal accessibility of the 
fruit and vegetable products of the plains with the 
grazing and dairy products of the hills. Such the 
equal accessibility of sea shore and elevated places of 
summer resort. Professor Cope pointed out this in- 
teresting geological position of our Eastern cities sev- 
eral years ago. 

The position has, however, the disadvantage of 
being on the line of fracture of the border of the con- 
tinent. This line is the hinge on which the flatter 
region of the coast has in' pSst geological ages moved 
up and down. Many times this region has been sub- 



merged, and as many times it has been elevated 
above the sea level. More thain half of it in the lati- 
tude of New Jersey, that is, a width of one hundred 
miles, is submerged at the present time. Its sea border 
from New Jersey to Florida has been slowly creeping 
westward, since observations began to be made on our 
coast. The most exact of these observations have 
been made by Professor George H. Cook, on the coast 
of New Jersey. Geologists know that the present state 
of affairs is not a permanent one. There is no reason 
to doubt but that the line of fracture referred to may 
not again, ijecome the coast line, or, on the other hand, 
that the width of our coast region may not be ex- 
tended one hundred miles out to sea. The plains of 
this region will then be submerged or elevated. In 
the former case, if the process be rapid, the loss of life 
will be great. But it will probably be slow, with oc- 
casional slips of one side of the old faults on the 
other, which will jar the rocks over large areas. Under 
these circumstances there is no reason to suppose that 
our region can continue to be exempt from earthquakes. 
We are to expect periods of repose alternating with 

periods of disturbance. — American Naturalist. 
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Annnal Fair of the American Institute, Neiv York. 

Although this exhibition has now been open about 
six weeks, the crowds in attendance every afternoon 
and evening show no diminution. Those who have 
been frequent visitors to the fair in former j-ears gen- 
erally want to go at least once with each recurring 
season, while strangers never fail to find much that is 
entertaining and instructive. The silk loom is this 
year weaving handkerchiefs on which the New York 
and Brooklyn Bridge is represented, and they are very 
much sought after by out of town visitors. The ice- 
making machines, with their frost-covered pipes, look 
refreshingly cool, and a large proportion of the passers- 
by are constantly putting their hands on the icy con- 
ductors to satisfy themselves that the ice is real; 
printing presses are at work on large sheets of adver- 
tisements ; the workman who is moulding clay into 
vases, jugs, bowls, and all sorts of pottery has an in- 
terested crowd at all times around him ; near the man 
who is noisily selling the. potato parer are two Stiles & 
Parker presses at work stamping out of sheet metal 
the knives for making the parers. In the woodwork- 
ing department tobacco boxes are being made, and a 
great variety of fancy wood articles ; sewing machines 
and attachments fill a considerable space, and the 
work of fancy stitching and embroidering is practi- 
cally illustrated by deft manipulators of the various 
improved devices represented ; diamond cutting, as 
practically shown, always has a crowd of curious on- 
lookers, and the exhibitors of power hammers, stone 
breakers, and other noisy machinery are frequently 
starting up their appliances as the crowd happens 'to 
gravitate in their neighborhood. There is a full ex- 
hibit of the Pierce well drilling machines, the Delama- 
ter small pumps and engines, and the New York trade 
schools of Mr. Auchmuty show some very creditable 
work in plumbing, wood carving, and carpentry exe- 
cuted by the students. Among the most noteworthy 
of the exhibits is that of the Ball Electric Light Com- 
pany. The Ball dynamo has two armatures, each of 
which rotates within the inductive influence of only 
one pole of a field magnet, and it has made a wonder- 
fully good record within the four years since its intro- 
duction. Mr. Charles Wager Hull, the general mana- 
ger of the exhibition, has now had so many years' ex- 
perience inthe conduct of these fairs that everything 
connected therewith proceeds with almost the regular- 
ity of an established business, to the satisfaction alike 
of exhibitors and .the public. 



Tbe Neiv Elsbt.Incb Tblrteen-l'on f>un. 

The .Ordnance Department is much pleased — the 
Army and Navy Begister says — with the performance 
of the new 8 inch steel gun at Sandy Hook. " This 
gun, which weighs 13 tons, and whose length of bore 
is 30 calibers, was manufactured at the West Point 
Foundry. Thertube and jacket were obtained from 
Whitworth, and the hoops and the breech mechanism 
forgings from the Mid vale Steel Company. The gun 
was first tried with the German brown prismatic pow- 
der, when the following results were reached : With 
a charge of 100 pounds, and with a shot weighing 182 
pounds, the muzzle velocity was 3,145 feet, and the 
pressure 29,500 pounds ; with a 235 pound s^hot the 
velocity was 1,942 feet, and the pressure 82,250 pounds; 
with a shot weighing 286 pounds the velocity was 
1,795 feet, and the pressure 32,800 pounds. The gun 
was next tried with Du Pont's brown prismatic pow- 
der, the chargfe being the same. The velocity with a 
235 pound shot was 1,937 feet, and -the pressure 32,950 
pounds ; with a 286 pound shot the velocity was 
1,820 feet, and the pressure 35,450 pounds. The gun 
has been fired thirteen times, and will now be turned 
over to the testing board. It is worthy of remark 
that when this gun was designed, the computed ve- 
locity with the 286 pound shot was 1,835 feet, and 
the computed pressure 36,000 pounds. This is almost 
exactly verified by the firing with tbe Du Pont pow- 
der." 
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A PreserTatlTe Wanted. 

To the Editor of the Hcientiflc American : 

One firm in our town has sold for grape covers, in 
raisin making, during the past two months 43,000 yards 
of heavy cotton cloth (Cabot A brand). Of course, 
many thousand yards were in previous use, and in- 
crease of acreage will necessitate further large expendi- 
tures in this direction in the future. Now, it would be 
of great value if some one could give us a cheSipj effec- 
tive, unrotting preservative for this vast amount of 
cotton cloth, which we nightly spread over our grapes 
during the rasin making season. Who will be this 
public benefactor ? D. Edson Smith. 

Santa Ana, Cal., Oct. 37, 1886. 

. • » < I ■ > » ■ 

An Incident Pertaining to tbe Bartbqnake at 
Savannah. 

To the Editor of the Scientific American : 

In your last issue of the Scientific Ambrican you 
quote from Professor John 8. Newberry, who, in his 
lecture, said that " an earthquake wave coming from 
below often exerted its greatest force on the surface, 
as in the game called by boys snapping the whip." 
This, I think, finds direct verification in the following 
fact : 

On the morning following the 31st of August shock 
at Savanna.h, the weathercock (in form an arrow) on 
the spire of the " Independent .Presbyterian Church" 
was seen to be bent, not in the middle, but o«ai«st to 
the arrowhead. 

The church is a very solid granite structure. The 
top of the spire is 333 feet from the ground, slender and 
graceful, and suggestive of elasticity. With the excep- 
tion of some cracks in the ceiling, there appears no 
damage to the building. 

It is difficult to understand why the arrow did not 
bend at point of contact with the lightning rod on 
which it revolves. Wm. L. Wakbleb. 

Savannah, Ga., Oct. 30, 1886. 



Ijaree Kallivar maps. 

To the Editor of the Scientific American : 

During my last trip in Europe, I noticed the use 
made by railroad companies of large wall surfaces in 
their stations for charts of the railroad system to which 
the station belonged, and also otiier connecting lines, 
or, in one instance, in the depot of the Kaiser-Ferdiuand 
railroad at Vienna, showing Middle Europe, with all 
railroad and steamboat lines on a large scale, which I 
found very convenient to myself and fellow travelers, 
for selecting best routes to different places. 

These charts are made, printed, and finished to the 
wall as common waU paper, and furnished by a large 
wall paper firm. 

This, I think, would also be of great value to the 
traveling public of this country, and as an advertise- 
ment to the railroad companies, .in large stations 
where great halls and waiting rooms offer bare wall 
surfaces, which at the same time would be ornamented 
by such charts. A. Gartner, C.E. 

Savannah, Ga., October, 1886. 



DECISIONS SELATINO TO FATEKTS. 
IJ. S. District Court.- Nortbern DUtrlct of Illinois. 

WBTHBRBLL V. EBITH et ttl. 

Blodgett, J. 

In order to defeat a patent on the ground of prior 
use, such use must be established beyond reasonable 
doubt. (CofUn v. Ogden, 18 Wall., 130 ; Washburn & 
Moen Manufacturing Company v. Haish, 4 Ped. Rep., 
900.) 

Where a witness testified to his use of a patented in- 
vention sixteen years before the time when he testified, 
and that he employed some ten persons in its manufac- 
ture, and yet could not tell the neimes of any of such 
persons, held tha,t his testimony failed to make out a 
defense. 

Two witnesses testified in 1884 to seeing the patented 
device in use in 1864 ; but their testimony was indefin- 
ite and Qontradicted in many important particulars, 
and none of the alleged prior devices were produced. 
Held insufficient to defeat the patent. 

Letters patent No. 116,411, granted June 37, 1871, to 
Charles C. Carpenter for an improvement in hoop 
skirts, sustained over the alleged ^rior use by Max 
Schwab, at Ottawa, Illinois, and that seen by Robert 
G. Lester and' August Seligman in 1864. 



Dietetic Fallacies. 

1. That there is any nutriment in beef tea made from 
extracts. There is none whatever. 

^. That gelatine is nutritious. It will not keep a 
cat alive. Beef tea and gelatine, however, ppssess a 
certain reparative power, we know not what,^- 

8. That an egg is £qual to a pptffl d t>f n^awitrBHd-thai. 
every sick person can eat eggs. Many, especially those 
of nervous or bilious temperament, cannot eat them ; 
and to such eggs are injurious. 

4. That, because milk is an important article of food, 
it must be forced upon a patient. Food that a person 
cannot endure will not cure. 

5. f hat arrowroot is nutritious. It is simply starch 
and water, useful as a restorative, quickly prepared. 

6. That cheese is injurious in all cases. It is, as a 
rule, contra-indicated, being usually indigestible ; but 
it is concentrated nutriment, and a waste repairer, and 
often craved. 

7. That the cravings of a patient are whims, and 
should be denied. Tbe stomach often needs, craves 
for, and digests, articles not laid down in any dietary. 
Such are, for example, fruit, pickles, jams, cake, ham 
or bacon with fat, cheese, butter, and milk. 

8. That an inflexible diet may be marked out, which 
shall apply, to every case. Choice of a given ;list of ar- 
ticles a(llowable in a given case must be decided by the 
opinion of the stomach. The stomach is right and 
theory wrong, and the judgment admits no appeal. 

A diet which would keep a healthy man healthy 
might kill a sick man ; and a diet sufficient to sustain 
a sick man would not keep a well man alive. Increased 
quantity of food, especially of liquids, does not. mean 
increased nutriment, rather decrease, since the diges- 
tion is overtaxed and weakened. Strive to give the 
food in as concentrated a form as possible. Consult 
the patient's stomach in preference to his cravings ; 
and if the stomach rejects a certain article, do not force 
it.— Journal of Beconstructives. 



Appellate Court.— First District of Illinois. 

' WOLLENSAK, APPELLANT, V. BRIGGS, APPELLEE. 

Bailey, IJ. J. 

The bill in this case is to compel the spaeiflc perform- 
ance by the defendant of certain, confjracts between 
him and \he complainant. By these, contracts the de- 
fendant undertook to produce and construct by his 
labor, skill; and inventive genius certain improved 
machinery for manufacturing speaking tubes/ Said ma- 
chines, as the bill alleges, were to embrace and embody 
various new and useful improvements and inventions 
made and to be made by the defendant. No details or 
specifications are given in the contracts as to the form, 
material, structure, principle, or mode of operation of 
the proposed machines, all these matters being left 
wholly to the judgment and discretion of the defend- 
ant. Indeed, it is difficult to see how it would have 
been possible to give any specifications and details 
of the machines, a.s some, and perhaps many, of them 
had as yet no existence in the minds of the con- 
tracting parties, but were to be invented and developed 
by the defendant by means of subsequent thought, 
study, and experiment. 

There are at least two insuperable reasons why these 
contracts cannot be specifically enforced in equity.- 
The first is that courts of chancery will not entertain 
bills to compel the specific performance of contracts 
for personal services. Especially is this true where the 
services stipulated for require the exercise of mechani- 
cal skill, intellectual a.bility, and the exercise of judg- 
ment. Although some cases may be found in the 
earlier reports holding contrary doctrine, the rule as 
we have stated it is now well settled. 

. . ..If a court of equity should attempt to order 
a specific execution of the contract in this case, it is 
manifest that insurmountable obstacles would imme- 
diately present themselves. It would be impossible 
for the court to specify or describe in its decree the 
machines to be constructed, their form, material, or 
structure, or if it attempted to lay its mandate upon 
the defendant to proceed with the invention and con- 
struction of the machines stipulated for, it could never 
know with certainty whether its qfder was obeyed. If 
i,t should attempt to take the execution of the contract 
iBtr>,it.'j,Qyij,^,q,i;iplg, it ;jjyp;ild be met, gith_ eaual diffl 



culties. Its officer charged with the performance of, its 
decree would be powerless. The court would thus find 
itself unable to either compel the defendant to execute 
the contract or to cause it to be executed through any 
of the agencies by means of which courts of chancery 
ordinarily enforce their decrees. 



IT. S. Circuit Court.— Nortbern District of Illinois. 

RACINE SEEDER COMPANY V. JOLIET WIRE CHECK 
ROWER COMPANY. 

Blodgett, J. 

In a suit for infringement of the fourth claim of Let- 
ters patent No. 76,903, of February 31, 1868, for a broad- 
cast seeder, the 'only proof as to the kind of machine 
made by the defendant was the testimony of a witness 
that the defendant was making a seeding machine 
with two feeding holes and a disk. Held, "this proof 
does not make even a prima facie case of infringemenit 
without proof showing that the feeding holes and disk 
in defendant's machine perform the same function as' 
those covered by the. fourth claim of the Floyd 
patent.'' 

Assignment of Patent.— Where a party owning the 
title of record to a. patent for over six months con- 
veyed it for a valuable consideration to a corporation 
competent to purchase and hold it, and whose title was 
made a matter of record in the Patent Office, held 
that this title could not be attacked for fraud in the 
assignor to the corporation. 

S. claimed that a bank had, against instructions, de- 
livered a deed to a patent without payment of pur- 
chase money, instead ol holding* t&e deed as collateral 



to secure a note given in payment. It appeared that 
S. knew of the action of the bank, but took the note 
and discounted it; Held, that S. could not be allowed, 
even against his immediate assignee, to treat the deed 
as having been obtained by such fraud as would viti- 
ate it. 

Personal License under a Patent not Assignable. — S. 
empowered H., by contract in writing, as his lawful 
attorney, to sell rights under a patent, at prices to be 
approved by S., for the then unexpired term of the 
patent, and authorized H. to manufacture under the 
patept at a certain royalty, but reserved the power to 
revoke the contract in case H. should not faithfully 
perform his agreements under it. Held, that the con- 
tract both as a power to sell and as a license was a merely 
personal one, and not transferable by H. except with 
the consent of S., and that when S. parted with his. 
title to the patent he parted with his right to sanction 
or vivify any assignment from H. 

— _ . .»<»►» 

Volcanic Dust. 

The California State Mining Bureau and the Cali- 
fornia Academy of Sciences have both received sam- 
ples of the dust, or ashes, ejected by the more active 
volcanoes of Pabloff, situated west of Pabloff Bay, 
Alaska. This volcano has. been more or less active for 
years— perhaps for centuries ; but on the 43th of August 
last put forth all its-strength about 6 A.M., and sent 
cinders and ashes a wondrous distance skyward. Some 
of these were collected and sent here. Wm. Attwood, 
who examined the specimens sent to the Mining 
Bureau, states that there are indications of some mag- 
netic substance. 

Captain John Ross, of the schooner Unga, was fish- 
ing off Upga settlement on the morning of the eru ption, 
and saw what appeared to be a fast-rising thunder- 
storm to the westward. This was the more remark- 
able, inasmuch as thunder is very rare in that region. 
Yet it was so like an electric-laden mass that neither 
the captain nor his companions doubted for a moment 
its aerial chara,cter, and to further convince them they 
heard a continuous rumbling between 7 and 8 o'clock, 
with several loud roars resembling distant claps of 
thunder. 

The mass was slowly moving eastward, and at 9 
o'clock it was over and around the vessel, darkening 
the sky considerably, and so thick that they could not 
see the land, though but a mile off the shore. They 
expected rain, but none came, and the air remained 
crisp and dry. For a time they were at a loss how to 
account for the phenomenon. After a while, however, 
some of the men would blink and shake their heads, 
and assume a Questioning mien ; tlien another and 
another, until. all hands were winking and sneezing. 
Finally, some one discerned minute particles resemblin{f 
emery on his clothing, and they discovered the charac- 
ter of the " dry rain." 

The sky began to clear about 3 P.M., and in the 
evening the air was clear and the sky bright. From 
where they lay at anchor, the volcano was distant 
about 65 miles. The captain has heard that ashes fell 
to the eastward, off and on Kodiac Island, in plenty. 
—Min. and Sci. Press. 

- — — << " •>» — ■ ■ — - 

A Torpedo Cannon Ball. 



The Avenir Mililaire giwea us some particulars con- 
cerning a torpedo cannon ball invented by Captain 
Coudray, of the navy. Four years ago the captain 
presented his projectile to the authorities, who ftt once 
ordered experiments to be made with it at Gaves, near 
Lorient. We are told that for some time past the mod- 



est inventor has" been engaged in manutacturiuf? Iiw 
projectiles under the supervision of a special commis- 
sion named by the Minister of Marine. At first it was 
found that all the projectiles discharged at the mean 
velocity of 150 meters a second rebounded on striking 
thia object at which they were fired. Time was afford- 
ed to Captain Coudray to improve his invention, and 
it seems that, in spite of much head shaking on the 
part of the savants, he has succeeded in curing the de- 
fect complained of. The torpedo cannon ball, we are 
assured, now travels at the rate of 300 meters a second, 
and instead of rebounding on striking a ship, glides 
along its side, and never loses contact until it explodes. 
The last cannon balls constructed contain a charge of 
40 pounds of guncotton, although 35 pounds is said to 
be sufficient to blow up the biggest vessel. It is stated 
that these projectiles can be fired to a much greater 
distance than the Whitehead. 



Industrial Exhibition at Venice. 

The site of the exhibition which is to be opened in 
Venice on April 35, 1887, is in the public garden at the 
end of the Quai des Esclavons. The building will 
have an area of about 6,000 yards, and it will be occu- 
pied by painting, sculpture in marble, bronze, and 
■wood, mosaics, glass, and all kind of work that can be 
considered as related to art. The modern plan of 
eking out the interest by means of concerts, games, 
fireworks, etc., is also to be adopted ; and as the exhi- 
bition is to remain open for six months, a great many 
people are likely to select Venice as the region for next 
year's holiday. 
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A GIGANTIC SITE. 

After remaining for a long time an object of amuse- 
ment merely, the kite is becoming one of stiidy 
for the mechanician, who finds in it a means of apply- 
ing and verifying formulas relating to the resistance of 
the air, and of thus contributing to the progress of 
the difficult and complicated 
problem of flight. 80 we 
believe it will be of interest 
to give a summary of two re- 
cent studies^one of them 
purely scientific and relating 
to the theory of the kite, and 
the other an experimental 
one, in which the author suc- 
ceeded in raising from the 
ground a gigantic apparatus, 
powerful enough to carry a 
weight equivalent to that of 
a man. 

In a communication to the 
French Association for the 
Advancement of Science, at 
the meeting held at Greno- 
ble, in 1885, Mr. J. Pillet, 
teacher of machinery draw- 
ing at the Poljtechnic School, 
presented a very simple and 
elegant theory as to the equi- 
librium of the kite, and de- 
duced therefrom certain gen- 
eral principles that may be 
useful to some of our readers 
as a guide in the construction 
of this affair. 

In a kite, the elements to 
be considered are its weight, 
P ; its plane surface ; the po- 
sition of its center of gravity, 

which the trial has the effect of bringing very near 
the lower extremity ; the center of the wind's pres- 
sure, which, as a general thing, is confounded with the 
geometrical center ; and, finally, the point of attach- 
ment of the string. 

Theory indicates that it requires a certain, ratio be- 
tween the position of the center of gravity, the cen- 
ter of pressure, and the point of attachment of the 
string, in order to obtain with a given kite a maxi- 
mum of altitude and of ascensional force. The point 
of attachment should be 
upon the straight . line 
passing through the cen- 
ters of pressure mnd grav- 
ity, higher than the cen- 
ter of pressure, and so 
that the distance from the 
centei^of gravity to the 
same point of attachment 
of the string shall be triple 
the distance from the cen- 
ter of pressure to the same 
point of attachment. A 
calculation of the tension 
of the string in a properly 

opYioirvLotod kito shows 

that such tension varies 
between very narrow limits 
only, whatever be the ve- 
locity *bf the wind. ■ In a 
li;^ wind, all that the 
string does is to hold the 
ijaba^i itbUsh- hangs "verti- 
cally, and the lower value 
of the tension is then 
equal to the weight, P, of 
the kite and its tail. In 
an infinitely swift wind, 
the tipper value of the 
tension of the string is 
equal to 3 P only. This 
weight represents quite a 
feeble tension, ' and one 
which even quite a fine 
cord could easily with- 
stand. Consequently, 
when the kite is pulling 
very strongly, this proves 
that it is badly attached, 
and not, as one is tempted 
to suppose, that it is pre- 
pared to rise well. 

We trust that Mr. Pillet 
will complete his . study 
and let us know the con- 
siderations that he has 
drawn from it relative to 
the best form to give a 
kite, as well as the conse- 
•quences relative to the 
problem of flight. The 
note presented at Grenoble 
stops at the principles that 
we have just recapitulated. 



The experiments that we shall now speak of offer Mr. 
Pillet an almost unique opportunity of verifying the 
accuracy of his theory and formulas on a large scale. 
It concerns a huge kite constructed and experimented 
w ith last May by Mr. Maillot, and a description of 
which we find in the Aeronaute. 




MAILLOT'S GIGANTIC KITE. 

This kite is a, regular octagon, having a superficial 
area of 85 square yards, and the frame of which weighs 
150 pounds. The canvas and cords weigh 99 pounds, 
and the kite has lifted a bag of earth weighing 150 
pounds. The structure of the affair and its unusual 
dimensions render the maneuvering of it peculiar. 
Two cords, maneuvered frOm the earth, and connected 
with the two extremities of the vertical line passing 
through the geometric center of the kite, permit of 
giving the latter the proper inclination, according to 



the velocity of the wind and its variations. Two as- 
sistants prevent a lateral inclination. 

After firmly fastening the cord, which was 830 feet 
in length, Mr. Maillot and his assistants lifted the top 
of the kite and let the wind in beneath. The affair 
then arose, and lifted a 150 pound bag of earth to a 
height of 33 feet above 
ground. It is in such a posi- 
tion that it is shown in the 
accompanying figure. Each 
operator pulled in or paid 
out the cord according to the 
velocity of the wind, and the 
kite preserved a certain 
amount of stability. 

In the discussion that fol- 
lowed the communication to 
the French Society of Aerial 
Navigation regarding these 
experiments, Mr. H. De Ville- 
neuve recalled, the fact that 
the English journals had once 
spoken of a woman being 
lifted by a kite in the last 
century. 

It was the constructor's idea 
that the maneuvering of the 
cords that regulate the incli- 
nation ought to be performed 
by the person lifted in the 
place of a bag of ballast; and 
the kite would then have been 
connected • with the earth 
only through the main cord. 
This bold and dangerous ex- 
periment was opposed by the 
spectators on the 16t.h of May 
last, when Mr. Maillot operat- 
ed his kite in the presence of 
the members of the Society. It was rightly feared 
that Mr. Maillot, after he had been lifted, might not 
manipulate the cords properly. — La Nature. 
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THE NEW TUNNEL, EONIGSTBASSE, BEBLIN. 



THE NEW TUNNEL, KONIOSTBASSE, BEBLIN. 
This tunnel is about 53 feet wide, 14 feet high, and 
188 feet long, and is arched, as is shown in the accom- 
panying cut. The masonry of the crown of the arch, 
that is to say, the ceatral fourteen feet of the curve, is 
about 3 feet IJ^ in. thick, and from these points to the 

impost its thickness is 
about .3 feet 5 3 in. The 
abutments and arch are 
faced with Greppin brick, 
and the frontal face and 
projecting edges with 
hewn stone. 

The .abutments are 
made of hard burned brick 
set in cement, and the 
voussoirs are arranged ac- 
cording to the line of pres- 
sure. To.effect a saving of 
masonry, the abutments 
are not solid, but are built 
with openings ; and to pre- 
vent the tipping of the 
abutments before the com- 
pletion of thei. tircb, 9 i^ 
braces were placed 6 ft. 6 
in. apart, and' walls were 
built from the arch to the 
outermost limits of the 
street. These walls, as 
well as the wings, the faces, 
and the under surface [of 
the arch, are faced with 
Greppin brick. 

The arch was very care- 
fully built of narrow vous- 
soirs, so that when com- 
pleted the crown sank 1"5 
millimeters. The center- 
ing had to be arra.nged so 
as not to interfere with the 
traffic of Konigstrasse. So 
two passages, each 10 ft. 
wide, were left for the 
vehicles, and a passage 
about 5 ft. wide was left On 
each side for pedestrians. 
Tubs filled with sand were 
used for the support of 
the centering, and each of 
these tubs was provided 
with a plug, all of which 
plugs could be removed at 
the same time when the 
arch was finished, so that 
the tubs could be emptied, 
and in this manner an even 
and rapid settlement of 
the arch was accom- 
plished. 
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In calculating the strength of the arch, moving 
weights were considered. 

The entire cost of the tunnel was about $5,964.00. — 
Zeitsohrift des Arohit. 



Economy of Triple Expansion Engines. 

The Coot is a vessel of 3,650 tons dead weight car- 
rying capacity, is 370 feet long by 37 feet beam, and 
18 5 draught above keel. Her triple engines have cyl- 
inders of 19J^ inches, SSJ^ inches, and 53 inches diaime- 
ter by 36 inches stroke, working on three cranks, and 
are all fitted with piston valves and dynamic valve 
gear. The Moorhen, a sister ship with which com- 
parison of coal consumption and speed was made, is a 
vessel by the same builders, having a dead •eight 
carrying capacity of 3,455 tons, is 360 feet long by 333^ 
feet beam and 19'3 draught above keel. She is fitted 
with ordinary compound engines by an eminent North 
Country builder, the cylinders being 33 inches and 
63 inches in diameter, and 39 inches stroke. 

On the completion of the voyage. Captain Croft, 
the marine superintendent of the Cork Steamship 
Company, reported that the Coot had steamed 8,358 
miles on a consumption of 536 tons of coal, of which 
330 tons were North Country coal of very inferior steam- 
ing quality, and 306 tons Welsh procured at Malta. 
The Moorhen steamed 7,555 miles on a consumption of 
693 tons,- the ship having still 703 miles to go to make 
up the distance covered by the Coot, and the 693 tons 
coal being made up of 553 tons of Welsh and 140 
tons of West Hartley coal. Captain Croft further 
states that " there were exceptional clrcumStasSBs tell- 
ing against the Coot, head to wind for several hours 
going from Alexandria to Sriiyrna, through heavy 
rolling and the cargo getting adrift ; and on home- 
ward passage from Malta the Coot had strong head 
winds, while the Moorhen had fair wind and fine 
weather." 

The average speed of the Coot in moderate weather 
is 93^ knots per hour when fully laden. 

Mr. F. C. Kelson, of Liverpool, the engineer- super- 
intendent to the owners, reported : " As far as we can 
at present make out, the Coot burns 35 per cent less 
fuel than the Moorhen for the same length of steaming, 
which is of course very satisfactory, considering that 
the Coot's average speed is quite equal to the Moor- 
hen's, and also that the Coot has greater carrying ca- 
pacity than the Moorhen." 

m t m > ^ — — 

EXFEBIHENTS IN EQUILIBBITTH OF FLTTIDS. 

T.-O'eONOR SLOANB, FB.D. 

In the last issue was described a simple construction 
of the well known cup of Tantalus. In the cuts are 
shown two additional illustrations of siphon action, in 
which the expansion of thin India rubber is used to in- 
dicate the effect. A lamp chimney having a project- 
ing flange around its lower edge is used. A piece of 
the thinnest pure gum India rubber sheeting is placed 
across and covering the opening of this end. A rubber 
band is sprung over it, so as to confine it to its place. 
As this connection must be very secure, a strong band 
is essential. A ring such as is sold for use on umbrellas 
for confining the ends of the rods is very good. This 



two feet of more of siphon tube depends from it.. The 
rubber is now pressed in and upward. It expels air 
from the siphon and charges itj or fills it with water. 
Suction immediately begins to be felt, and the rubber 
ctirves inward. If the column is of a particular height 
with reference to the thickness of the rubber and 
diameter of the opening, nothing more than a slight 
inward bulging will thus bfe produced; but if the 
rubber is prgss^ further inward -with the fingers, it 
will gradually yield to the pressure, and rise up and in 





and downward one, and under this the wafer, descends. 
Another way to treat the question is based on the fact 
that the pressure of water varies with the depth. By 
introducing the hand as described, the water is made 
to rise by the displacement. Hence a deeper column 
acts upon the rubber, and presses it down. 

In constructing the apparatus,- the thinnest rubber 
sheeting is the proper substance to use. Of course, no 
woven fabric, such as is used for waterproof cloaks, is 
available. If this and the question of tension are at- 
tended to, after one or two trials the apparatus will be 
successful. The tension will probably not work well 
on the first trial. The size of the hoop is important. 
It is not worth while to try it on a small scale. The 
sizes given really represent the. minima from which a 
satisfactory result can be obtained. 



Flreprooflng Yl^ood. 

A mode of rendering wood incombustible not gene- 
rally known is described as follows : Soak 37 5 parts by 
weight of sulphate of zinc, 11 of potash, 33 of alum, and 
U of manganic oxide in lukewarm water in an iron 
boileK. and gradually add 11 parts by weight of 60 per 
cent sulphuric acid. The wood to be prepared is placed 
upon an iron grating in an apparatus of suitable size, 
the separate, pieces being placed at least an inch 
apart. . The liquid is then poured into the apparatus 
and the wood allowed to remain completely covered 
for three hours, and is then air' dried. The mode of 
amplication described is, we fear, a serious obstacle 
to the general use bf this process for timber employed 
in building, especially as the rough timber, before 
being worked or framed, could only be conveniently 
treated in this manner. If joists, ceiling beams, and 
all joinery exposed to fire could be treated after be- 
ing fixed with some chemical solution of proved re- 
sistance to the action of flame, we. believe many ar- 
chitects would be found to employ it. 



SUCTION OF A SIPHON. 

■will force the sheet against the glass and into all irreg- 
ularities,, so as to make a Watertight joint. The rub- 
ber is not. to be stretched in doing this, but is kept a 
little loose. 

A tight cork of India rubber with one perforation, 
or if with two, one must be stopped, is provided that 
fits the upper end of the chimney. A tube of glass is 
inserted in the opening in the cork and is connected to 
a flexible tube of rubber. This forms the siphon. The 
chimney is filled with -vyater. The rubber will bulge 
a little under the weight, but n ot very much. The 
cork is then inserted anfl the end of the flexible siphon 
tube is immersed in a vessel of water standing on the 
same level as that occupied by the chimney. 

To illustrate suction, the chimney is lifted up until 



FBESSTTBE 

more and more. After getting started .it will slowly 
rise up without assistance, growing thinner until so 
transparent as to be almost invisible. .The way in 
which the pushing upward seems to help it is to be 
noticed particularly. This increases the area on which 
atmospheric pressure can be exerted. 

To illustrate the pressure at the lower end of a 
siphon, the position of things must be reversed. The 
chimney is lowered and the vessel of water is raised up. 
The rubber im mediately straightens, and begins to curve 
outward, and gradually assumes an almost perfectly 
spherical shape. Thus it also affords an illustration of 
the equality of hydrostatic pressure in all directons. 

In both these experiments, the chimney should be 
held over a basin or pitcher, as there is danger of 
breaking the thin rubber. 

The last experiment shown is one illustrating the 
mechanics of a drop of water, and incidentally some 
other laws of equilibrium of liquid bodies. A hoop of 
wood or metal, from fourteen inches to two feet in 
diameter, is required. This maybe made from a cheese 
box, or a hooped section may be sawed off from a well- 
made barrel. A piecetrf +he 8ai»fr"fefa iii lubbei 1b apiwaJ 
over it, and tied on securely. To make it act well, the 
tension on the rubber must be just right. If too much 
or too little, a' poor result will follow. For a fourteen , 
inch hoop a slight tension is enough. A string wound 
tightly arou nd it for five or more turns; a,nd then tied, 
will secu re ' I t . ' xnis is men suppurieu uvbi «■ unu ^. 
receptacle for water, in case it should break. 

Water is then poured into it. As it is introduced, 
the rubber takes the form of a portion of a sphere, and 
descends more and more as water is added. At last 
a point is reached when it is in unstable equilibrium, 
and the addition of a little more water causes it to sud- 
denly descend two or three inches, and change its shape 
materially. These two conditions are shown in the 
drawing, the first by a dotted line. Sir William 
Thomson uses this in illustration of the equilibrium [ 
of a drop of water, as showing that it has two forms of 
rest. If the amount of water added is just right, the 
rubber will remain in either of the two positions in- 
differently. If added as just described, the withdrawal 
of a small amount will effect the purpose. The original 
paper of Sir William Thomson, published under the 
head of Capillarity, in the Scientific Ambbica]V 
Supplement, Nos. 563 and 563, may be referred to 
here. 

If the amount of water is a little less than is required 
to.produce the lower position, and the hand is immersed 
in it, the same effect is produced as if water were added ; 
as the hand is lowered, the rubber descends in the most 
curious manner, receding from the hand. If a coin is 
previously placed in the center, and an effort is made 
to extricate it, the effect is quite peculiar. A paradox- 
ical aspect is given by the fact that apparently no 
weight is added. As everything immersed in water 
is buoyed up' by a force equal to the weight of the 
water displaced, so the hand i8,pressed upward by this 
factor. But an upward pressure implies an opposite 



liOngevIty of Turtles. 

'In 1834 Mr. J. W. 'Warrington, one of the pioneer 
pedagogues of this vicinity, found a small Testudo 
Carolina Linn., on the plastron of which he engraved, 
with his penknife, "J. W., .1834," and set it free near 
Albion, 111. Some time during 1865 Mr. W. Hodson 
found it in the same vicinity where it had been set 
free forty-one years before. He engraved the letter 
" W " on thecarapace and again set it free. Nothing 
more was seen of it until August, 1885, when it was 
found by Mr. Herbert Hodsou (brother to W.), about 
one-half a mile from fhe spot where it had been set free 
twenty years before. He put it into his cellar, where 
it remained until this (1886) summer, when it by ac- 
cident was poisoned by " Rough on Rats," and died 
f roiij the 'effect. The engravings are all apparently as 
clear as when first made. The tortoise was below the 
medium size, and appears to have grown very little 
since the first engraving was done, sixty-two years 




'WATEB DBOF. 

ago. The shell is darker kind smoother than usual. 
On the back is a scjir, which appears to be the remains 
of an extensive fracture. Mr. H. Hodson has three 
other tortoises that were engraved twenty-one, sev- 
enteen, and sixteen years since respectively. In illus- 
tration of the slow growth of these reptiles, I will 
mention that more than a year since, he broke open 
an egg in which was found a young tortoise. This he 
has since kept in confinement. It has made no per- 
ceptible progress in size during this time. Several 
years since, I kept a young Pseudemys elegdns Wied. 
in confinement for more than two years. 'It made no 
perceptible increase in size, yet it partook quite freely 
of food.— J. Sohneok, ML Carmel, III., American Na- 
turalist, 
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Bessemer ConTerters In the United States. 

At a recent meeting of the Iron and Steel Institute, 
London, l^r. James P. Witherow, of Pittsburg; whose 
converter had been described by Mr. Hardisty, said 
that in America, within the past two years, consider- 
able headway had been made in the development of 
the Bessemer process with the fixed or statipnary type 
of converter. Up to the present, however, sufficient 
reliable data have not been obtained to enable the 
claims that might be advanced to be fully determined 
and demonstrated. The reason for this fact is twofold. 
First, because the year 1884 was consumed in • experif 
menting with and remodeling the Clapp-&riffiths type 
of converter by Messrs. Oliver Brothers, of Pittsburg, 
to the type the speaker now recommends, and which 
he no vv has in successful operation; and, secondly, be- 
cause in such experimental stages it is more difficult to 
obtain reliable data, and even when obtained it is 
often more difficult still to get those interested to 
credit the facts put before them. However, the results, 
of the working of Mr. Oliver's new converter, which 
was substituted for that of the Clapp-GriflBths,. were 
such that during the winter and spring of 1884-85 con- 
tracts were closed for seven distinct plants, about one- 
half of which were in use during the past summer, and 
all will be working in the coming winter. From this 
fact, the speaker thought, it would be seen thiat a 
fairly extended field was at command from which he 
could gather reliable information, the area of observa- 
tion extending indeed from the Mississippi to the 
Schuylkill. Oliver's plant, the 4'eaker continued, 
apart from being the pioneer in America, was con- 
structed from very crude designs, sent over from Brig- 
land, from whfch the makers were forbidden to devi- 
ate or in any way change. This wag unfortunate, as it 
led to failures in working at the commencement, and al- 
though the diflSoulties had been overcome and excellent 
work had been done by Mr. Oliver's plant during the 
past year, they found theffirst unfavorable impression 
very difficult to eradicate. Bessemer practice in the 
United States owed much to Mr.* Oliver's experiments, 
for before that time, Mr. Witherow stated, they had 
no idea of being able to make boiler plate or flanging 
Steel, and it -rfas only after his investigations had been 
published that workers by the Bessemer process began 
to experiment on low silicon, and this was accomplished 
by blowing small or half charges in the converters. By 
dint of great care and attention, following Messrs. 
Oliver's practice, the Bessemer workers have been able 
to approach it in the matter of quality, but seem in- 
disposed to carry it out to a successful commercial 
issue. The Bessemer works of the United States that 
have been built for the rail trade are of little use, the 
speaker thought, and of no benefit to tMi general iron 
and steel trade of that country. It was true that in 
times of depression they forced themselves into the 
market" and sold blooms, billets, and plates. But con- 
sumers had to accept whatever qualities of steel the 
makers happened to be producing, no matter how ir- 
regular in quality it might be, or unsuitable for the 
purpose required. Consumers were never allowed to 
complain, as the steel makers considered their practice 
infallible. But the moment they fill up with rail 
orders the general consumer is completely ignored, and 
ii^oicoCovo 1* tsoKooTToo fv,a trfldftto Rfifik other means of 
supply. It is for this reason that the small fixed con- 
verter seems destined to play an important part, and 
the speaker thought that, in the United States, such a 
description of plant will take the place of the more 
general type for supplyin^^ the smaiier olasa o^^wock. 

Mr. Witherow had only been able to obtain practical 
vL«4>>/u.v AAA'Aw ly WW -p***!!!*© up bv iaiei> .Ocugust. 'I' Qoao were' 
that of Messrs. Oliver, arid another of the Western 
Nail Company, pf Belleville, Illinois. The first is one 
of Mr. Witherow's latest designed converters, but it is 
smaller than those more recently erected. It would 
blow from 3,500 lb. to 4,000 lb. of ironat a charge, while 
the latter will blow from 6,000 lb. to 6,500 lb. The 
Western Nail Company's plant is of the latter size, but 
there is one now in construction which will take over 
8,0001b. 

At Messrs. Oliver's, with two small converters work- 
ing alternately, i. e., following each other instantly on 
blast and charging,'there has often been made 135 tons in 
a day of 34 hours, and over 75 tons has been made in a 
single turn. When working up to this output Mr. Oliver 
states that he can make his ingots at a cost of five dollars, 
per ton, including waste, labor, ferro-manganese, and 
refractories, everything, in fact, but pig iron. The 
allowance for waste is two dollars, and it averages from 
la^ per cent to 14 per cent. All the cinder in slag 
from the converter and all collections of shot about 
the platform are remelted in the cupola, and by this 
plan the waste is said to be reduced by at least two per 
cent. 

Experiments have been made at Oliver Brothers' 
works with phosphorus pig, ranging in mixture up to 
from 0-34 per cent to 0'44 per cent, of phosphorus, and 
, from this excellent cut nails were made. At the West- 
ern Nail Company's works,. last July, similar experi- 
ments were made under the direct inspection of Dr. T. 
M. Drown, professor of chemistry of Boston, Massachu- 
setts, and his observations were embodied in a«paper 



he had prepared on the " Little Bessemer Process,'^ and 
read before the American Society of Arts. In conclu- 
sion, Mr. Witherowsaid that no doiibt his unpretending 
type of the Bessemer process has to contend against 
great odds, and as it is in the beginning of its develop- 
ment, it is 'impossible to obtain complete data to sup- 
port the claim made by the few friends it possessed. 
If, however, positive proof of his claims could not be 
submitted in a year's time, then metallHTgiets and steel 
makers would have. sufficient gro\jnds for treating his 
statements with indiflerence. 



SOCK MBZBS. 

According to the usual course of things, we would 
hardly look into the class of mollusks — the very name 
of which is derived from mollis, soft — to find an animal 
fitted for diilling holes in solid rock. Yet, neverthe- 
less, it is here we find the.foek borers. They are bi- 
valves, the shells being thin, bat brittle and hard, more 
or less open at both ends, smA 'armed anteriorly with 
rasp-like spines. The animal its^ is either club-shaped 
or worm-like ; the mantle is dosed in front with the 
exception of an ormee tbroug^ which the truncated 
foot is passed ; and the siphon tubes are long and 
united nearly or quite to the ends. The species are 
rather numerous, and inhabit most parts of the world. 

The question as to how these mollusks bore out their 
dwelling placas in- the rodts has been asubjectof much 
discussion. ISie sappoeition tha* the shell ig the in- 
strument of llurforation originated with Bonanni, in 
1684, and lil't]^ pre«|i»it centuiy most naturalis|e.ha\Fe 
favorably entertained it. «VL Oailliauid k a gi>6at up- 
holder of this theory, and thi^m be bae etoarly proved 




hibit any luminosity. Greflreys says : " I am disposed 
to believe that this light is caused, not by the rock borer 
itself, but by extrdneous microscopic organisms ; but," 
he adds, " the subject ought to be further investi- 
gated." 

The rock borers have been found inhabiting new red 
sandstone, slate rocks, coal shale, hard rocks, chalk, 
marl, and submarine wood. 

A curious little boring mollusk, the Martesia cunei- 
forrMs, is sometimes found in the oyster shell along our 
coast, ^u a large shell from the Chesapeake Bay, Md., 
I' coui$^ six excavations made by this little borer. 
None oi^the holes, however, went Entirely through the 
shell. There was no mistake as to what animal drilled 
the cities, for each of them contained a Martesia. 

C. Few Seiss. 



SOCK BOBEBS. 

by numerous experiments that such is the case. Geff- 
reys says it is easy to scrape with the edge of a limpet- 
shell a cavity in chalk or shale, such as the rock limpet 
occupies ; but can it be imagined that in this case the 
shell instead of the foot is naturally employed for 
that purpose ? The fine and regular strise or grooves, 
which are plainly marked on the sides of the cell or 
hole of the rock borer, are unquestionably caused by 
the friction of the spinous ridges that ornament the 
shell. These grooves are wanting at the bottom of the 
cell, and 'are replaced there by a far more delicate 
elaboration, which is, without doubt, produced by the 
sucker-like motion of the foot. Prof. Owen attributes 
part of the process to the action of the foot, which is 
sucker-like, and enables the animal to fix itself to the 
swbstanee wMSh it tetends to perforate. The softness 
of the foot offers no obstacle, for It is certain that the 
"PBTpetiial renewal of a softer substance will render it 
capable of wearing away a harder one, subject to the 
friction of a softer surface, and, not like it, susceptible 
of being repaired. Lewis says the soft muscular disk 
is perpetually, renewed, and the hard limestone has no 
self-renovating power ; and thus, just as falling water 
wears away granite by the incessant repetition of gen- 
tle blows, so do these mollusks excavate rocks or wood 
by the incessant repetition of muscular friction. 

Some writers have affirmed that the foot is armed or 
studded with silicious particles, thus forming a perfect 
boring instrument, on the principle of a " diamond 
drill." Others, again, declare that no such instrument 
exists in any of the species. 

It has been generally supposed that the rock borer 
does not secrete an acid. Howevei', both Thorrent and 
Cailliaud have discovered that they, at least some 
species, do secrete an acid, which may assist them in 
perforating the rocks they inhabit. 

The work of boringf-into snch rocks as gneiss must be 
extremely slow. It takes about a year and a half for a 
pholas to arrive at maturity; by that time it has made 
a hole fi\'e or six inches deep. 

The property the rock borers possess of giving forth 
phosphorescent light in the dark is Remarkable. This 
property is not confined to the skin or outer membrane, 
but every part of the body, and when a pholas is cut 
into pieces each portion is luminous, and much of the 
water that drops from them sparkles brilliantiy. Out 
of fifteen living specimens obtained by Cailliaud, at the 
end of April and in December, ten or twelve only gave 
out phosphoric light. In none of these did the foot ex- 



The Dreams of tbe Blind. 

A paper read before the biological section of the 
American Association for the Advancement of Science 
was on '' The Dreams of the Blind," by Dr. Joseph 
Jastrow. The object of the paper was to determine 
the extreme age at which a child may become blind 
and yet lose all memory of the visible world, so that it 
no longer sees in its dreams. 

Almost all dreams of normal persons aresight dreams, 
and a dream is often .spoken of as a vision. The blind 
are deprived of this most important, sense ; but if they 
haV'g not been born blind, they may remember enough 
of what they have seen to enable them to imagine how 
Ihingia^lAifcf ^od'when the imagination has free play in 
sleep, to J>i<'t"'"e themselves as in full possession of all 
their senses. Physiologists would explain this by say- 
ing that during the years in which they saw, a certain 
part of the brain has become educated to receive and 
interpret all,these messages which the eye sends, and 
that when this part of the brain acts spontaneously in 
sleep, the person dreams of seeing. Such a portion of 
the brain would be called the sight center. 

If now we find out the latest age at which blindness 
may set in and yet t.he person keep on dreaming of 
seeing, we shall find out the time it takes for this sight 
center to develop. For this purpose about 200 blind 
persons of both sexes were questioned at the institu- 
tions for the blind in Philadelphia and Baltimore, and 
it was found that those who became blind before their 
fifth year never dreamed of seeing; of those whose 
sight was lost between the fifth and the seventh year, 
some did and some did not see in their dreams ; while 
all .whose eyesight was destroyed after the seventh 
year had quite as vivid dream visions as seeing people. 
The fifth to the seventh year is thus shown to be the 
critical period. This period corresponds with the age 
which authorities assign as the limit at which a child 
becoming deaf will also become dumb, and also witlj 
the age of one's earliest continuous memory of one's self. 

It is interesting to note that blind persons dream 
quite as frequently as normal people, and that with 
those who do not see in their dreams, hearing plays the 
principal part. When dreaming of home, for Instance, 
they will hear their father's voice or their sister sing- 
ing, and perhaps will feel the familiar objects in the 
room, and thus know they are at home. We, in such a 
case, would see it all. 



Cold and Xoliacco Smoking. 

Dr. Chudnovski publishes in the Busskaya Meditsina 
an account of a series of observations made on twelve 
soldiers & a military -hospital, who" were perfectly 
Viealtb^ nritb the exception of slight injuries, with 
the object of determining the effect of cold applica- 
tions to the epigastrium upon the rapidity of diges- 
tion. The. stomach tube was of course freely used, 
and the completion of digestion was taken to be 
marked by the disappearance of solid particles in the 
gastric contents, as revealed by drawing them up 
through the tube. The author found that when ice 
bladders were applied next the skin over the region 
of the stomach, digestion was retarded in nine out of 
the twelve cases. Six of the men were smokers and 
six non-smokers. In the former the time required for 
digestion averaged seven hours, while in the case of 
the non-smokers the mean period of digestion was 
only six hours. 



An Interesting monument. 

M. Clermont-Ganneau has communicated to the 
Academy of Inscriptions and Belles Lettres a note rela- 
tive to a discovery made by him in an old building at 
Jerusalem. It was a block of stone, with a Greek in- 
scription signifying that any stranger who should have 
passed that limit. would be condemned to death. It is 
evidently a fragment of one of the posts which formed, 
in the temple built by Herod, a dividing line between 
the exterior inclosure of the Gentiles and the inner pre- 
cinct reserved for the Jews. It will be remembered 
that St. Paul barely escaped stoning when he was ac- 
cused of having introduced Greeks into the inner cir^ 
cle with himself. The stone has been removed to Con- 
stantinople, but a cast has been taken, which will be 
preserved in the Museum of the Louvre. — Cosmos. 
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A fiUMFTTTOUS HANTEL. 

To design a mantel for a room of 
such height as the. one shown in the 
accompanying illustration, so that it 
shall not be dwarfed and petty in ap- 
pearance in comparison with the other 
features of so noble an apartment, and 
yet not be given an obviously undue 
importance, is a work which calls for 
very careful judgment, as well as an 
educated taste. The manner in which 
the artist ha^. in this case "dealt with 
the difficulty is not only extremely sat- 
isfactory for just such a room as that 
here shown, but it will be at once sug- 
gestive of many ways in which a simi- 
lar method of treatment can be adopt- 
ed for smaller and less richly decorated 
apartments. In place of the elaborate 
carving and large proportions of what 
here forms the framework of a picture, 
the mantel with its open fireplace 
constituting the base, and all accord- 
ing witli'the.sumptuous character of its 
surroundings, a smaller and niore sim- 
ple style of room would call for mould- 
ings corresponding with those of the 
framework of the doors and windows, 
and with a degree of ornamentation 
proportioned to that expended upon 
other features of the apartment. 

' *-«-« ■ 

NATURAL HISTOBY NOTES. 

A young female hippopotamus was 
placed on exhibition at the Central 
Park Menagerie last week. Pi<om 
Saturday, October 16, when it reached 
this port on the steamer Eider, until 
the following Wednesday it remained ' 
boxed up without room enough to 
turn round. Placed in the lion house, 
near where its tank was being built, 
it watched the men at . work and 
marked the progress of construction 
with evident interest ; for having once before lived in 
a tank — at the Handels menagerie of Carl Hagenbeck, 
, the animal dealer of Hamburg — it seemed to under- 
stand what was going on. 

Theee times a day it is fed, and without taking the 
trouble to rise to its feet, opens its mouth like a young 
bir«l and receives its food. Three or four quarts of 
oats or cut feed, washed down with a few gallons of 
Clearwater, constitute a m'eal with the hippopotamus, 
and when it is over a nap follows, and then the eyes of 
the great beast are fixed 
once more on th» workmen 
p u 1 1 i n g- the finishing 
touches on its tank. The 
specimen weighs about 
1,500 pounds, is dark on 
the back and pinkish- 
white about the shoulders, 
and may be considered at 
the present time rare, be- 
cause the recent troubles 
in North Africa, where 
these ^nimals abound, has 
rendered it Impossible to 
get hippopotami. 

This one was captured in 
^^^ TSiilf ™°*"''° 'T'hpt Lbut 
a mere infant, some three 
years ago. It was so small 
then that it was carried 
some distance in a man's 
arms, and was brought to 
Cairo on a camel's back. 
When lying down out of 
the water with its chubby 
legs curled under it and 
the huge folds of flesh 
hanging in festoons on 
either side of its back, it 
looks not unlike a prize' 
hog. It is said to be un- 
usually good natured for a 
hippopotamus, wagging its 
six inch bristling tail when 
approached, and, though 
of a most forbidding as- 
pect, is harmless. 

Naturalists are. not yet 
agreed just how long a 
hippopotamus can remain 
under water. Usually the 
time is from half a minute, 
as is the case with that 
seen at the Park, up to 
214 minutes. But instances 
are recorded where they 
remained under water 
much longer than this. 
Here is a remarkable case : 




MAITTEL ADAPTED TO A KOBLE APARTMEITT, 



In 1873, the hippopotamus in the. London Zoological 
Gardens gave birth to a very robust specimen, which a 
few hours later was able to walk and swim. The 
motlier, before docile and good natured, became fierce 
and intractable. She growled and showed her teeth 
whenever her keeiper approached, and at times evinced 
the same hostility^ to heroffspringw 

The second morning aftalMts birth the infant could 
not be found. At first it was thought to be in the 
tank, and the keepers waited in vain for it to appear. 




After some 15 minutes' waiting, it was 
determined to let out the water, in 
hopes of finding the body. The old 
one growled savagely when sift dis- 
covered the water lowering, and after 
lashing the water furiously, finally 
climbed up on to the bank, and a uio- 
'ment later the young one appeared on 
the surface as lively as ever. It had 
been under water all this time. 

Two black panthers fromIn(Ma,(Felis 
pardis. Linn.), one full grown andf mea- 
suring 6 feet from tip t(j tip, and a pair 
of striped hyenas (Hyaena striata) came 
over on the same ship with the hippo- 
potamus,' and are now on public exhi- 
bition. The black panther is to its class 
what the albino is to the human spe- 
cies, or the black she'ep to the remain- 
der of the flock. It appe^irs occasion- 
ally in the litter of the yellow or tawny 
colored panther, and has the same 
habits and characteristics as its ordi- 
nary prototype. The American puma, 
which is a panther, gives birth at 
times to the black variety. 

Some authorities maintain that the 
black panther is a distinct species, 
which they call Felis melas ; but 
there would seem to be little, if any, 
evidence to sustain them in this. 
Others, seemingly with some reason, 
object to classing the panther with 
the leopard {Felis jubata), which it is 
custoaary to do. When the prophet 
HabaKKuk spoke of the Chaldeans as 
" That bitter and hasty nation. . . . 
Their horses also are swifter than the 
leopards," he could scarcely have re- 
ferred to the pard or panther, for he 
is slow, whereas the leopard is capable 
of maintaining a very rapid pace. 

An authority says that if the ap- 
pearance of black panthers is only ac- 
cidental, it is rather curious that they do not occur 
among the larger of the cat tribe, for that a black tiger 
would be a great prize, no such specimen having ever 
been known. . . . . 

The panther, unlike the tiger, may be said to be un- 
tamable and treacherous. By nature he is vicious, 
and though he be reared from a cub in captivity, is not 
to be trusted. He may be docile for months, and then 
fall upon his keeper and tear him to pieces. He will 
even at times suddenly attack his cage mate of the 

same species, kill him, and 
eat his fill of the victim. 

The newly arrived hy- 
enas are from South Afri- 
ca, and a rare variety ; the 
common being spotted in- 
stead of striped. They 
have bristling • manes, 
which rise when they are 
vexed, and their coats are 
much finer th*n' those of 
tne spoiled. 



THE NEW HIPPOPOTAMUS AT CENTRAL PAEZ, llEW YOEK 



Feed Water Pipes Sbould 
Have Valvea. 

Power sa,ys: Care should 
be taken in making boiler 
..„^r^.^/.<-;/^r>c tr) have jjorn^ 

means of cutting off the 
steam or water in case of 
breakage. Connections 
that are not thus protected 
are always a source of dan- 
ger, and among the worst 
is the water grate. If one 
of these burst there is no 
means of shutting off the 
water, and the boiler will 
soon be blown empty. But 
there are other places 
where a neglect to provide 
a valve is the result of pure 
carelessness. It is not un- 
common to find the feed 
pipe connected without a 
valve between the check 
and the boiler. Then, if 
any accident happens to 
the latter, thef e is no way 
of getting at it while steam 
is on. 

The oleomargarine law 
went into effect Nov. 1. 
All of it and of butterine 
now scfld must pay a tax of 
two cents a pound, and be 
plainly designated to dis- 
tinguish it from butter. 
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ENGIKEEBINO INVENTIONS. 
A car coupling has been patented by 
Mr. John F. Ketteringham, of Natchez, Mies. It has 
pivotal parallel coupling bars, with enlarged circular 
pivoted AdB, and the link is made with a square body 
having central projections, with arrow headed ends, 
while there are other novel features, the whole designed 
to make a simple, strong, and efEecLive coupler, which 
can be operated conveniently from the top, end, or side 
of a car. 

A revolution or stroke counter has 

been patented by Mr. William Voit, of Magdeburg, 
Prussia, Germany. It is operated by the changes of 
pressure in the cylinder of the driving engine, the lever 
connecti&nB heretofore in use being dispensed with, and 
the connections betwgen the counter and the cylinder 
being made by small pipes or tubes, and the whole ap- 
paratus being one that can be placed in a small box en- 
tirely closed, so that its operation cannot be interfered 
with by a stranger, 

A metallic railroad tie forms the sub- 
ject of two patents issued to Mr. Ellery C. Davis, of 
Crookston, Minn. The tie Consists of two parallel bars 
with a Channel between them, blocks fitting into the 
channel and having hook projections to fit upon the 
base fianges of the rails, bolts securing the blocks to 
the bars, so that the rails can be readily secured to the 
ties and will be held securely in place ; provision is fur- 
ther made for recessed spacing blocks, and spikes and 
wedges adapted to the recesses, whereby the rails can 
be readily leveled when thrown out of level by the frost. 



MECHANICAL INVENTION. 

A take up and let off mechanism for 

looms has been patented by Mr. Matthew C. Williams, 
of Adams, Mass. The construction is such that with 
every beat of the lay the let ofE roller is revolved with a 
positive movement a fixed distance, to let ofE a given 
length of warp, and at the opposite end of the loom^ by 
corresponding mechanism, the take up roller,- with a 
positive movement, revolves the cloth roll^to take up 
the slack of the cloth continuously. ^m 



AGBIGTILtTIBAL INVENTldlf. 
A cotton chopper has been patented by 
Mr. John "R. Eector, of Salado, Tex. It is a chopping 
hoe so made as to be readily applied to any ordinary 
cultivator, and not be liable to catch upon stumps or 
other obstructions, and not likely to braise or otherwise 
injure the plants left for a stand. 
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HISCELLANEOTTS INVENTIONS. 

An ice creeper has been patented by 
Mr. Michael S. Weller, of Charlestown, W. Va. It has a 
pin snpporting plate, adapted to be movably supported 
in the heel, whereby its pins may be projected out of or 
incased within the heel, with various novel features of 
construction and combination of parts. 

A machine for making wire bale ties 
has been patented by Mr. William A. Laidlaw, of Che- 
rokee, Kansas. This invention covers a compact and 
simply constructed machine, which is easily opf|ated, 
and by which wire bale ties can be made with less labor 
and more rapidly than heretofore. 

A car starter has been patented by Mr. 
Bobert T. P. Allen, of Parmdale, Ky. It is a novel 
constructicfti, providiflg mechanism for storing up the 
force represented by the momentum of ihecar when it 
is stopped, in such a way that, on starting, this force is 
• exercised with a great leverage to start the car. 

' A coat lias been patented by Mr. John 

G. Weimer, of New York city. It is closed in front and 
open at the rear, and has hand protectors and pockets 
covered by a shield, and ii intended especially for the 
— ^e ^4.,„„*. no» /ii-iSrofo onfi n+hprs who arc cxDoscd 
mainly from the front. 

An annunciator has been patented by 
Mr. Charles H. Dowden, of Newark, N. J. It is so con- 
structed that th^signals disappear automatically after 
they have been exposed to view, and require no special 
manipulation by the operator to remove them, while 
the adjustment may be such that the signals will re- 

TnniTi viaihlo nrttil ih0.1T o^a o'hifi-n^ of tv.n ;-r.n+-.^. * 

A breeding calendar has been patented 
by Mr. John W. Snider, of Fairland, Ind. It has cer- 
tain novel constructions and combinations of parts, 
whereby the calendar may not only be used as a change- 
able or perpetual one for ordinary purposes, but as a 
special one for breeding uses, and also in the hatching 
of the eggs of poultry or birds of different kinds, 

A pants hanger has been patented by 
Mr. Andrew Flieger, of Portland, Oregon. Tt consists 
of a yoke provided with a central hook, and with two 
p'airs of auxiliary hooks, whereby a number of pairs of 
pants may be hung upon a peg or hook not more than 
six inches in length, and no matter how long they are so 
suspended, they will not wrinkle or break. 

A wrench has been patented by Mr. 

James G. Leslie, of Oregon, 111. It has a fixed and a 
•movable jaw, a locking lever, and various other novel 
features, being a simple and inexpensive construction, 
but adapted to gripe and turn square or round objects 
of various sizes, such as nuts and pipes, or_shafts, and 
adapted also for use as a vise. 

A separable button has been patented 
by Mr. Albert H., Graves, of Central City, Neb. It has 
a front plate with apertured or slotted rim, a slotted 
bottom plate, spring pressed bolts with thumb pieces, 
with other novel features, making a button whfch may 
be readily taken apart, and which, when put together, 
will be prevented from accidental separation. 

An incubator has been patented by 
Mr. Clarence L. W611s. of Quincy, 111. It has a lower 
heating section, an intermediate brooder section, and aq 
npper tray section, there bfeing a novel construction of 
air dram with upwardly extended flue and tubes, with 
appliances for regulating the heat and keeping the tem- 
perature as desired.j ' 



A mirror frame has been patented by 

Messrs. George Jones and Herman W. Trognitz, of 
Williamsport, Pa. It has a curved bar pivota^y con- 
nected to the top and extending through a springclutch 
adapted to hold it at any desired inclination, also a 
loose pivotal support at the bottom which will permit 
the mirror to be inclined and turned upon its axis. 

A puzzle has been patented by Mr. 
Alexander W. Butterworth, of Poughkeepsie, N. Y. It 
consists of a squareblock, marked ofE into small squares, 
six each way, a hole or socket in the center of each 
small square to receive a peg, the puzzle being to so 
place six pegs that no two will be in the same or any 
line of squares or sockets. 

A fifth wheel has been patented by Mr. 

Henry Hafker, of New York city. Combined with the 
upper and lower ring plates, with grooves in their ad- 
jacent faces, and ojjfbslte toothed ribs or racks, are 
two disks running in the grooves and connected by, 
toothed shanks which engage the racks, being intended 
to give effective support to the body of the vehicle and 
allow it to be turned to either side with little friction, 

A telegraph key has been pg^tented by 
Mr. John M. Biggs, of Louisville, Ky. It has short and 
long arms, the former having a.finger piece and the lat- 
ter a contact point, combined with a switch and con- 
ductor for conveying the current from the switch to 
the stationary contact point of the key, the object be- 
ing that a slight movement of .the fingers shall produce 
a greater movement in the contact point of the key. 

A device for closing openings in the hulls 

of vessels has been patented by Mr. John Speirs, of 
Jersey City, N. J. It consists of a special arrangement 
for clamping a plate or covering over the opening, hav- 
ing such form of brace bar and hook and angle bars 
that any suitable plate maybe clamped over an aperture 
and the bar can be applied with dispatch and easily re- 
versed when necessary. 

A centerboard for vessels has been pat- 
ented by Mr. David McFall, of New York cit^. This 
invention covers a novel construction and combination 
of parts in a centerboard rig, which allows the center- 
board to be quickly set and removed, as sailing condi- 
tions and emergencies may require, and also allows the 
operation of the centerboard by a helmsman at the 
stern of the vessel, 

A convertible street car has been pat- 
ented by Messrs. Philip J. Smith, of Long Island City, 
and John F. McEvoy, of Brooklyn, N. Y. By a special 
construction, arrangement, and combination of' parts, 
ihe sides may be raised to a position at the top of the 
car and lowered therefrom to close the sides of the body 
of the car, so that it can be easily converted into an 
open or closed car, as the season and weather require. 

A combined note book holder and line 

indicator has been patented by Mr. Albert H. Merrill, of 
Sanford, Fla. It is for use by type writers and others, 
and consists in a board supported_upon a standard or 
by attachment to the type- writing machine, provided 
with a clamping device, combined with a line indicator 
and pawl and ratchet mechanism, for moving the line 
indicator down the page of the note book. ' 

A gauge attachment for printing presses 
has been patented by Mr. Frederick F. Byington, of 
Oakland, Cal. It is for attachment to the platens of 
job printing presses, to fix the position of the cards or 
blank sheets, to cause them to properly register in re- 
ceiving the impression from the type, and consists of 
curved spring bars, made tapering, combined with a 
special form of holder. 

A lubricating compound has been pat- 
ented by Mr. David L. McKenzie, of Winnipeg, Mani- 
toba, Canada. It consists of animal fat, mineral oil 
refuse, slaked lime, and manganese, compounded and 
prepared in a specified way, to make a lubricator for 

car axlfi boxes and all sliding bearings, preserving for ^ 

a-long time its properties without decomposition orde- gj^^ p^^.^^ of"their bends, the^ eye of each picket being 



with the skylight are rails at the opposite sides and a 
cover inclosing the sides, ends, and top of the skylight 
framing, with rollers embracing the rails, the object be- 
ing to provide a construction which shall protect the 
skylight from damage in case of fire, and from storms* 
etc., while being simple and inexpensiv*. 

A valve has been patented by Mr. Owen 
L. Whiteman, of Haydehville, M^bs. This invention 
relates to certain improvements in "straightway" or 
" gate " valves, and consists in the manner in which the 
gates are suspended on the carrier, whereby a rotating 
or rockiftg adjustment is obtained, each gate having a 
motion opposite to the other, in the same direction, the 
one a horizontal and the other a perpendlQalar rocking 
motion. 

A gate has been patented by Mr. Geo. 

W. Walters, of Deer Lodge, Montana Ter. This inven- 
tion relates to gates of that class which are lifted and 
slid across the roadway, and are operated by hinged 
lifting bars, which in turn are operated by pulling on 
cords attached to overhead levers to which the gate 
Ufting bars are connected,and provides therefor a simple 
and substantial construction, in a gate that can be ope- 
rated by a person in a vehicle or on horseback. 

An axle and box for wheels has been 
patented by Mr. Louis Steinberger, of New York city. 
The inner surface of the box consists of two straight 
bearing surfaces of different diameters, and the bearing 
surfaces of the axle are made to correspond to the axle 
box, being smaller at the outer and larger at the inner 
end, by which a space is allowed for lubricating mate- 
rial, and theaxle is strengthened at the inner end where 
it receives the most strain. - 

-An electric temperature alarm and ther- 
mostat has been patented bj- Mr. William H. Stiegel- 
maier,of Geneva* N.Y. Combined with the mercury 
tube and case of a balance thermometer, an electric con- 
tact is carried by the tube, and adjast^^le contact 
points arranged in the back of the thermometer case, 
in position to be touched by the contact carried by 
the tube, to make and break the electric circuit by 
the rise and fall of temperature. 

A combined lock and latch has been 

patented by Messrs. Simeon J. and John W. Hicks, of 
Chicago, 111. The operating mechanism is inclosed 
partly within a cylindrical case and partly within the 
knobs arranged^in connection with the latch, there be- 
ing certain novel features involved, the outer knob be- 
ing disconnected from the latch in a peculiar and novel 
manner, and the lock being arranged to be operated 
from either side of the door. 

A bobbin winder for sewing machines 

has been patented by Mr. Henry Lefeber, of Philadel- 
phia, Pa. It is designed for winding the bobbins of 
sewing machines while at work, without further atten- 
tion from the operator than placing the bobbins in the 
winder and pushing a frame toward the drive wheel, 
■the winding being stopped automatically when the bob- 
bins are filled, and the winder being one which may be 
employed with bobbins for silk weaving or knitting, or 
winding coils of magnets, etc. 

A photo-chronograph has been patent- 

ented by Mr. John" J. Higgins, of New York city. It has 
a graduated dial, in front of which revolves an arm car- 
rying a light-reflecting surface, combined with a motor 
and slow calibrating wheel whose period of rotation 
bears a fixed relation to that of the arm, an audible 
signal being operated by the wheel, the device being to 
determine the period of exposure of any drop shutter, 
or make a permanent record from which the duration 
of the exposure may be determined. 

A wire fencing picket has been patent- 
ed by Mr. Joshua Horrocks, of Brooklyn, N. Y.- The 
invention covers a novel construction of twisted wire 
pickets suitable for forming border railings for lawn 
and garden walks, but also available for other uses, the 
pickets being'made in U-shape, and having eyes in the 



tenor atiou. 

A door sill has been patented by Mr. 

Ezra H. Foster, of Fairmount, Minn. It is preferably 
formed of metal, its under surface being cored out by 
ribs to reduce weight, and it has a square shoulder to. 



made of sufficient size to receive an arm of the adjacent 
picket, and being formed by spreading the strands of 
the wires at the desired point. 

A self-locking wire picket forms the 
subject of an additional patent grapted to tl«e foregoing 



fceeiMMit water, with other novel features, being de- i . . , . , ■„ * „ *i,« oK«t,« 

. *^ . . . inventor, which covers an improvement on the above 

signed, in connection with a weather strip, to afford > eo„strnct,ton in thnt ^^-w^-- *v. „,.. ,« nmuc u^ .ooo;..<» „ 
,^1,1- ^_._-.L,..----, ..>_rw^_^e. — *""*^»*ii« t'*'5ocin,ms J of the adjacent picket, by spreading the strands of 
a neat appearance. Lr, • . T, J . . *j. . 

the wires, a pin or other form maybe inserted between 

A game has been patented by Claes E. | the strandswhentheyare being twisted together. 
Tranchell, of Willmar, Minn. A circular fiat disk has 



a handle at one side, and a recess in which' a marble 
will rest, the disk having holes or apertures in a circle 
on its face, and one in the center, the game then being 
to hold the disk so steadily and truly that the marble 
may be made to roll by all the holes and around the 
one in the center back to the place of starting. 

A windmill has been patented by Mr. 

Samuel S. Simpson, of Clay Center, Kan. It has floats 
that are rigidly connected to arms that are pivotaliy 
connected to supports carried by a hub flxed upon the 
crank shaft, the partft being so arranged that the arms 
carrying the floats may be expanded to throw the floats 
into the wind, or backward to- cause them to present 
their edges to the wind. 

A furniture pad has been patented by 
Mr. William H. Hertz, of Hazelton, Pa. It has a soft 
rubber top or outer portion, and a hard rubber base 
apertured to receive a fastening, and a driver for driv- 
ing the screw or fastening into the article to which the 



A fencing machine has been patented 

by Mr. George L. Sutton, of.Platteville, Iowa. It is to 
make wire and slat or paling fences, and is so con- 
structed that a crank shaft may be placed in position, 
and wires hooked into clutches thereon, when, by turn- 
ing the shaft, the pairs of wires are spread'to permit of 
the palings being woven into the proper position, the 
apparatus being simple and strong in construction, and 
such as can be operated by one man. 



NEW BOOKS AND PUBLICATIONS. 

Esoteric Christianity and Mental 
Therapeutics. By W. F. Evans. 
H. H. Carter & .Karrick, publishers, 
3 Beacon Street, Boston, Mass. 

As the author puts it, this work is intended to open 
to the student the realms of Christian theosophy, Mr. 
Evans believes that disease is due rather to a mental 
thana physical condition ; in fact he says that " there is 
pad is to be attached, the object being to make a pad to nothing in the body that has not had a prior existence 
attach to the backs of chairs, sofas, etc., to prevent in- 1 in the mind or soul." He takes advantage of what 
jury to walls. we all believe in to a greateror less extent— the mysteri- 

A shutter worker has been patented by I °"^ influence of mind on body_and tries to develop 

" ( til IB 1 r\trt Q atratam t\tr m aorta nt nrhinVi oil miw Km^tlir nn-n- 



Mr. Thomas N. Lupton, of Winchester, Va. It con- 
sists of a curved parallel motioned bar, combined with 
and jointed to a swinging link, a crank arm of the same 



] this into a system by means of which all our bodily con- 
ditions can be altered to correspond with some acquired 
state of the mind. So illness is simply a state in which 
length as the link, and a handle for working the bar, I ™'!,'f ""^ °" •""^l"' '° '"' '" *° abnormal condition, 
with other novel features, to facilitate working the shut- ' ?°? ^^ ^ due exercise of will the mind may be brought 
4. __ , 1 ^ * j.^ • -J, -ii. i 1. • ^' ^^ into a state of healthfulness, which the body will soon 
te?B of a window from the inside without hoisting the ,„, , . ^ „ .• ,. ""^j vvm ou^u 

j^ 1 fall In correspondence with. We believe weare well, and 

I with a magic touch we are cured. The author makes 
A skylight cover has been patented by \ frequent appeals in support of his theory to Scripture, 
Mr. James W. Shaw* lof ^Baltimore, Md. Combined Buddha, Plato, Swedenborg, and others. 
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A SOLDIEB'S STATEMENT. 

Flemington, N. J., Oct. 31. 1885. 
Drs. Starket & PALEN. Dear Sirs . 

I am sorry you felt it needful to ask " permission " to 
do a thiDK so obviously riKht, and a thioK that I am my- 
self dolDK at every favorable opportunity, viz., state for 
the benefit of other sufferers what Compound Oxygen 
has done for me. 

You certainly and most cheerfully have my unqualified 
permission to use any information concerniDK my case 
that you have, or that I can give you, though 1 suppose 
you have about all there is. 

What it did for me is so remarkable that it is with dif- 
fidence I tell] the whole truth, except where I am well 
known. 

Yourememberthecauseof my trouble is that during 
the war, at the battle of Fredericksburg, a Mtnie ball 
went crashing through my spine lengthwise, passing, the 
surgeons said, as close to the spinal cord as it coutd and 
not sever it. Infiammation was only prevented by con- 
stant applications of ice, at Washington, foria month af- 
terward. By spells since, and sometimes for about a year 
together, the suffering amounted to extreme agony, so 
great that insanity it seems must have been the result 
had I not been quieted with. morphine, before I got the 
Compound Oxygen. The last " pull " I bad (and I had 
them at intervals of about two years) ended with the use 
of Compound Oxygen, in the summer of 1882. 

The day the Compound Oxygen came I was not able 
to sit up to have my bed made, to sat up in bed to inhale, 
and thought as I did so, " Sold again, this will|amount to 
nothing." 

( However, determined to follow directions, I inhaled 
again in the evening, and instead of six doses of mor- 
phine that evening, as on the last evening before, 1 only 
took one small dose, and slept more than usual, and bet- 
ter. The next night took no morphine and slept good 
eight hours, and in less than two weeks walked (on 
crutches) a quarter of a mile at a time. 

Like most of all who get up feeling "so good," but 
whose judgment is as feeble as the body, I would overdo 
and get down, but I would get up almost as soon. These 
downs and ups covered a space of perhaps three months, 
since which time I have not been confined to'the bed nor 
house for a dayi but, of course, an injury so great is a 
permanent one; of such nature is the injury, that at 
times (more likely after a spell of writing) any person 
standing close to me, when I turn my head slowly, can 
hear a grating sound similar to that produced by rubbing 
a knife on a whetstone. Of course such a mangling and 
tearing of the nerves centering (do they not ?) along the 
st)ine, leaves me in a constantly enfeebled condition; 
but when the brain feels strained, and the nerves sensi- 
tive, a few days' use of the Compound Oxygen brings 
back (has every time so far) an increase of vitality, and 
all the health that can be put into a body that has been 
so harshly handled, and much more than you doctors en- 
couraged me to hope for when 1 asked yourladvice con- 
cerning it. I regard Compound Oxygen as nature's 
strong right harid for repairing bodily waste and dam- 
age. Yours truly, RJ3V. J. C. SUNDBBLIN. 
Flemixgton. N. J., Sept. 20, 1886. 

Dear Sirs: I remain comparatively comfortable 
The " house I live in " is shattered and torn, and as it Is 
impossible to tear the whole house down, T have to do 
the next best thing, viz., to " strengthen that which re- 
mains "as well as I can, and my resort has constantly 
been, since the first remarkable experience witl^ it, to 
Compound Oxygen. 

In the use of this auxiliary of nature there is no re- 
markable shock of any kind given to the system. 

I am now satisfied more than ever that the ABSexce 
of such shock or thrill to the system is Just precisely 
what should be. 

Nature, in all her normal a^ healthful operations, 
works silently and quietly, and if measured by the mo- 
ment, or perhaps even by the day or week, would be 
found almost imperceptible in her progress. 

If we had not been sustained all our lives by breathing 
the atmosphere which surrounds us; who would believe 
in the seeming nonsense of breathing ? It seems a mere 
nothing that we inhale and exhale fifteen or twenty 
times a minute, and yet we are dependent upon it for 
life. We could not endure its privation for five minutes, 
and ^yet that atmosphere can be so contaminated, and 
without arresting the attention of one of the senses, that 
it would not support life for twelve hours. 

Such are the subtile ihfiuences which should be thought 
of, by those who have an idea that this remedy (Com- 
pound Oxygen) is not^efBcient simply because it is taste- 
less. 

How foolish (?) to swallow down the tasteless dranghta 
of limpid spring water, but how long could life be sus- 
tained without that tasteless beverage ? 

The glorious light of heaven comes to us in a quiet 
way. yet who can compute the actual uplifting power of 
t,i.c. t,««iifti.(, Tu. ouc uay in our hemisphere? The tons 
and tons of water and other material, in the form of 
grains, grasses, and fruits, actually lifted up from the 
earth by the quiet infiuence of the sun? Just such are 
the silent influences,. though mighty forces, which are 
daily busy building upour physical structure, the mys- 
terious temple which is so beautifully adapted for our 
dwelling place here a little while. 

In connection with such thoughts I can easily appre- 
hend, though I may not fully comprehend, any more 
than I can how. the light accomplishes all its wonders, 
how this beautiful but potent vitalizer of the human 
body should so efficiently do its work. . 

It might be interesting to me to know (though not 
more useful) how the Compound Oxygen brings me a 
quiet, restful feeling that induces sleep, and puts nature 
in a condition where all her forces can be employed re- 
pairing damages; but though I may not know how the 
sunlight silently lifts, , and colors, and improves all na- 
ture; may not know how the silent forces of attraction 
hold all things in their places; [may not understand all 
thfl laws controlling the subtile operations of vitallzatioh. 
and so not know how this sweet vitalizer a nd restorer of 
nature (Compound Oxygon) does its work; it is sofiBcienfc 
for me to know it does. 

There must be the same patient, restful waiting for 
this that there must be for the natural growth of any- 
thing else, and then there will be the same rejoicing in 
the blessed realization of healthful happiness. 

I am still as well as could be expected, taking the Com- 
pound Oxygen when the wheels of life show signs of 
friction, and need to run easier. But when, after an in- 
terval without it, I begin to take it, I generally sleep a 
little better the first or second night, and it is not like 
sleep induced by narcotics. Without it I have reason to 
believe I should not now be alive. Yours truly, 

J. C. SUNDBRLIN. 

To learn "what Compound Oxygen is— its mode of ac- 
tion and results " send your address to Drs. Starket & 
PALEN. l529;Arch Street, Philadelphia, Pa., and you will 
receive free, by mail, a work of two hundred pages, giv- 
ing an interesting statement in regard to this simple 
remedy, with a large number of oases of cnres.bylts use. 
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The charge for Insertion under this head is One Dollar 
a line for each Insertion ; about eight words to a line. 
Advertisements must be received at pudlicaHon office 
03 early as Thursday morning to appear innext issue. 



Wanted— Competent draughtsmen, experienced in 
blast furnace and steel works construction. State ex- 
perience. Address G. S. L., P. O. box 773, New York. 

All Books and App. cheap. School Electricity, N. Y. 

Economic gas qngine cheap. W. E, Lewis, Corry, Pa. 

Hasp lock patent for sale. C. P. Pond, Camden, N. Y. 

Important legal decisions and Patent Office rules con- 
densed, now ready at Washington for free distribution 
by \V. X. Stevens, solicitor of patents. 

For Sale— Complete fixtures of a well equipped job 
machine bbop, including blacksmiths', pattern makers', 
and pit>e fitters* outfits; also 500 miscellaneous patterns. 
All in placeand in working order. Price,$4,000. Terms. 
$1,000 cash ; balance, easy payments. Inventory fur- 
nished on application to J. F. Hammond, 117 South 16th 
St., Omaha, Neb. 

Worth Bememberlng, 
Every inspiration of the lungs, every pulse throb of the 
heart, every sweep q^ the arm, even our very thoughts 
as they speed through the brain, all create waste matter 
that must be constantly removed if there is to be that 
beautiful harmony of functional effort which constitutes 
health. Nature's remedy is the sure and eminently wise 
one of expelling, by proper purgation, the humors which 
cause disease, and Dr. Pierce's *' Pleasant Purgative 
Pellets " are nature's great ally in the cure of digestive 
disturbances, and an unfailing remedy for constipation 
and its pernicious effects. 

Small Metal Goods of every description made to order. 
Die work, etc. B. C. Ivins, 538 N. 10th St., Phila., Pa. 

Machinist Foreman wanted who can handle fifty men 
to advantage and increase their production by latent im- 
proved ways of doing work. Address P., care of Wil- 
kinson & Co., 352 Atlantic Ave., Boston, Mass. 

Friction Clutches from $2.35 on. J. C. Blevney, New- 
ark, N. J. 

EaswelVs Engineer's Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills. Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway, New York. 

Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 

A Catechism on the Locomotive. By M. N. Forney. 
With 19 plates, 337 engravings, and 600 pages. $2.50. Sent 
on receipt of the price byMunh & Co., 361 Broadway, 
New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Concrete Apparatus, etc. Hrnest Runsome, S. F., Cal. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure iHckel salts, polishing compositions, etc. $100 
"lAUU Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new pip Lacquer Kristaline. 
Compieteoiitfltfor plating, etc. Hanson, Van Winkle & 
Co., Newark. N. J., and 92 and 94 Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. NewHavenMfg. Co., New Haven. Conn. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 

Supplement Catalogue.— Persons In pursuit of infor-" 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of " the SCi- 
BNTIPTC Amkrican StTPPLKMBNT sent to them free. 
The SCPPLEMENT' contains lengthy articles embracing* 
the whole range of engineering, mechanics, and physical 
adsnce. Address Munn & Co., Publishers. New York. 

Curtis Pressure Regulator and Steam Trap. See p. 143. 

y^rinkles and Seclpe$. Compiled from the Scienti- 
yfgjjt'iiffBmP'AM ■ It cu»tn-;»% Qn of pract i cal suggestions. 
processes, and directions, for the Mechanic, J^ngineer, 
Farmer, and Housekeeper. With a Color Tempering 
Scale, and numerous wood engravings. Revised by Prof. 
Thurston and Vander Weyde, and Engineers Buel and 
Rose. 12mo, cloth, $2.00i For sale by Munn & Co., 361 
Broadway, New York. 

Best Automatic Planer Knife Grinders. Pat. Face Plate 
Chuck Jaws. Am. Twist Drill Co., Meredith, N. H. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

Rubber Belting, all sizes, 77J^ per cent regular list. 
All kinds of Rubber Goods at low prices. John W. 
Buckley. 156 South Street, New York. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co. 
4l9 East 8th Street, New York. 

New Portable & Stationary Centering Chucks for rapid 
centering. Price list free. Cushman Chuck Co., Hartford, 
Conn. 

— Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Send for free Catalogue of Books'of Amusements^ 
Speakers. Dialogues, Card Games, Fortune Tellers, 
Dream Books, Debates, Letter Writers, Etiquette, etc. 
Dick & Fitzgerald, 18 Ann St., New York. 

60,000 Bners&n^s 1886 (^" Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. S. A. 

Safety Elevators, steam and belt power ; quick and 
smooth. J). Frisbie & Co., 112 Liberty St., New York. 

Astronomical Telescopes, fronrt'' to largest size. Ob- 
servatory Domes, all sizes. Wamet & Swasey, Cleve- 
land, O. 

Magic Lanf ems and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schools, colleges, and home entertain- 
ment. 136 page illustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau St., New York. 



"How to Keep Boilers Clean." Send your address 
for free 88 page book. Jas. C. Hotchkiss, 93 John St., N. Y. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, f!onn. 

Split Pulleys at low prices, and of same strength and 
appearance^s Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require i;ot a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special ITritten lul'ormatlon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclentllic American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to proQiptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) S. & C. ask how to keep the frost, 

moisture, etc., off plate glass windows. A. Only by 
keeping the inside air dry, or by inner sash made tight, 
so that the air in window inclosure will be cold, and 
ventilated from the outside. A partial remedy is to 
have veatHating openings in the top of the window 
casing. 

(2) M. M. A. asks if there is any hand 
power for propelling small}' boats that gives more speed 
than a pair of oars. A. We know of none that gives 
as good results as oars. 

(3) W. S. C. asks why it is that some 

steam gauges are made larger than others. A. Only as 
a maiter of taste. The small gauges are quite as relia- 
ble as the large ones, all being tested for the same 
pressures as indicated by their faces. 

(4) F. B. S.— The so-called malleable 

iron is not fit to make. castings of; it is as difficult to 
melt as wrought iron. You may melt steel at a very 
high heat. We recommend you to confine your work 
to the melting of soft gray iron. Good cast irqn scrap 
mixed with charcoal or Scotch pig will make good, 
sound castings. See Greenwood on Steel and Iron, 
which we can mall you for $2.00. ■ 

(5) J. Gr. M. asks : 1. What pressure is 

produced in compressing 1 cubic foot of air into J^ 
cubic foot of air and ^ cubic foot of air? A. 1 cubic 
foot to J^ cubic foot, 15 pounds pressure; 1 cubic foot to 
J4 cubic foot, 30 pounds pressure. 3.- Can this be done 
with a 20 inch Buffalo blower driven by hand? If nSt, 
how can it be done? A. It cannot. It requires a pis- 
ton pump made for compressing air, which is on sale 
by the steam pump trade. 3. What pressure will ordi- 
nary % to %. inch gas pipe stand? A. J^ or -Si inch gas 
pipe, if properly welded, will stand 1,000 pounds per 
square inch and upward. 

(6) O. C. M. writes : I have a small flat 

steel article which needs protection from rust Tinning 
alone will not answer the purpose. Galvanizing alone 
will do well, but is not quite bright enough to appear 
well. How would it answer to first galvanize and 
then tin? A. You can tin- over the galvanizing without 
removing all the zinc by immersion in the tin bath, 
a thin coating of zinc and iron alloy remaining on the 
work; but the tin bath will soon deteriorate by ab- 
sorption of the free zinc. If yo.u can afford tp reTiew 
the tin bath often, you will succeed. 

(7) E. N. C. writes : A number of me- 
chanics of this*place respectfully ask : Does the entire 
boiler pressure come on the valve (of the ordinary 
slide valve engine) without reaction? A. The entire 
ptnajn r>-°°°uj e is upon the valve. This is only par- 
Tiafiy balatfcciT uy iflU Viujiiu^'^ — 



cutting off; the cushioning at the end of the stroke (if 
any), and the slight exhaust back pressure. 

(8) W. & S. ask how to distinguish iron 

from steel. A. By breaking and comparing crystallized 
surface, or by immersing in nitric acid 1 part, water 3 
parts, for a few minutes. Steel will show a homogene- 
ous,granular surface. Iron will show a streaky or fibrous 
surface, or try whether the article is susceptible of tem- 
pering. • 

(9) D. P. B. asks how to prepare 
printer's ink so as to print on muslin with wooden 
type. A. Thin with boiled linseed oil, if it be abso- 
lutely necessary, but by doing the work slowly, and 
with the skill a good printer would exercise, you will 
get a better color if this can be avoided. 

(10) W. F. E. asks how the acid for 
etching glass is made, that leaves the glass white and 
semi-opaque. A. See the article on *' Fluoric Acid, its 
Preparation and Use in Glass Engraving," contained in 
Scientific American Supplement, No. 380. 

(11) Gr. M. asks a receipt for making 

yeast to manufacture vinegar by fermentation. A. 
Boil 9 ounces of hops with 3 pails of water, put 9 
pounds of good flour in a tub, and strain enough of 
the hop water over it to make it into a stiff paste, beat 
it up thoroughly, strain in the rest of the hop water 
into the paste, let it stand until lukewarm, then add 
4^ quarts of stock yeast. It will rise 1 to 8 inches, 
but do not disturb it until it drops. 

(12) Gr. Z. asks (1) whether there is any 

method of restoring paper which has been acted upon 
by oxalic acid, which was used to remove carmine ink 
stain, and turned the paper yellow. A. If the iber of 
the paper has been destroyed by the acid, which is 
most likely, you cannot restore it. A little gum water 
may restore the finish of the paper. 2. What library 
contains the most books on chemistry? A. The library 



of t!olumbia College, corner 49th Street and Madison 
Avenue. 

(13) C. A. C. writes : I am making a 

paper canoe, and I would like to have the receipt for 
making a waterproof shellac or varnish that will stick 
the edges of the paper together. A. One quarter of an 
ounce crude gutta percha dissolved in carbon disul- 
phide to the consistency of mucilage. 

(14) C. L. S. wants a receipt for liquid 
stove blacking. A. Pulverized blacklead 1 pound, tur- 
pentine 1 gill, water 1 gill, sugar 1 ounce. 

(15) E. H. C. asks the market value in 
Wew York or Brooklyn of the metal molybdenum or 
the mineral molybdenite. A. Metallic molybdenum 
has a value of about $50 a pound, but as there is no 
demaudfor it, it is unsalable,ri|^cept in small quanti- 
ties for museums or collectors. The mineral molyb- 
denite is salable only to dealers In minerals. , 

(16) I. S. F. wishes to know the con- 
tents of a wall measuring 3 feet by 12 feet by 30 feet. 
A. The wall contains 1,080 cubic feet. If it is a rubble 
stone wall, it wiy be measured by the perch of 25 
cubic feet, and will contain 43i perches. If it is 
masonry, it will be measured by the foot cube ; and 
if brickwork, byfte number of bricks it contains, viz., 
»4,300. 

(17) E. E. S. asks : 1. Will you give 

some kind of wash or stain for brickwork that will 
protect the brick and not wash off without oil, and be 
permanent? A. To make a good wash for external pur- 
poses, rinse 1^ bushels of ^yhite lime with 3 pecks of 
hydraulic cement (say Eosendale or Portland) and add 
sufficient water and color as may be desired. Another 
is formed of % bushel of ^lakecf quicklime mixed with 
^ pound of sulphate- of zinc, 1 pound of common salt 
and 1 gallon of sweet milk. 2. What is understood by 
a sounder (telegraphic) of 20 ohms? Does it mean 10 
ohms on each spool and 20 on the pair? Or does it 
mean20ohms on (^ach spool? A. A sound^ ofSO.ohms 
means one havt'Ug a total #esistance of that current on 
both bobbins. 3. Will a core made of J4 inch iron wire 
do for magnet core on 20 ohm sounder? A. It would. 

(18) A. B. B. says : I have a pound and 

a half of No. 18 cotton covered wir'e. Will you please 
inform me how I can make a continuous spark coil for 
gas lighting? A. You need much more wire. About 
five or six pounds of ^0. 24 magnet wire, wound on a 
bundle of short iron wires, eight inches long and an 
inch in diameter, will give good results. 

(19) C. J. M. asks : 1. Can it be possi- 
ble that permanent magnets could be so* constructed so 
as to generate an electric current (without friction or 
motion), the same as cell or fiuid btlttery? A. Unless 
our present theories are all wrong, it is impossible. We 
believe nothing can be done by experimentation in this 
direction. 2. Where can I obtain electric lamps such|as 
described in Scientific American of October 16. 
1886? A. Trouve, of Pafis, makes, such a lamp. Ad- 
dress Stout- Meadowcrof t Company, 83 Fulton Street, 
New York, for general information as to electric lamps. 

(30) (t. W. C. asks how to preserve 

whole peaches so as to retain tHeir natural size and 
color ? A. Peaches are thus prepared for show pur- 
poses by submitting them to a bath of sulphur gas and 
a liberal use of antisepti(A. 
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Adding machine, F. A. Bone 351.487 

Air and gas compressors, cylinder for, A. Snyder. 361,665 
Air brake, S. B. K neeland 351,383 

JLlilBlUaUlRLUl. AA. *,iuui* .. „ p^^ '^^r, 



Ammonia and Illuminating gas from tank waters, 
obtaining, J. Van Ruymbeke 

Animal trap, C. A.HoIlarfd 

Animal trap, F. J. Williams 

Auger, earth, Jungbauer & Seielstad 

Axes, die for making. Bustle & Siegel 

Axle boxes, machine for working, W. G Dalzell. . 

Axle, vehicle, J. fioleman 

Bag. See Paper bag. 

Bag fastener, W.K.Smith 

Bale ties, machine for making wire, W. A. Laid- 
law V 

Barrel, H. Wessel 

Barrel lowering device, J. W. Gillman 

Battery. See Electric battery. 

Bed, bureau, A. Kullch 

Bedclothes holder, H. O. Thomas 

Bedstead, Invalid, CM. IJttlejohn 

Bell, electric vibrating call or signal, C. Henzel.. . . 

Belt clamp, J. W. P.Johnson 

Blue, soluble laundry, G. W. Barlow 

Boiler. See Steam boiler. 

Boiler furnace, steam, L. Stevens 

Boilers, sput for, H. W. Shepard 

Bolt. See King bolt. 

Book or show case, C. H. Bangs , 

Bottle capping machine, J . F. Wittemann 

Bottle, ink, B. 0. Wilson 351.553, 

Bottle, nursing, H. C. Haven 

Bottle stopper, J. Conner 

Bottle stoppers, machine for forming wire bails 
of, J. G. Behfuss 

Bottle stoppers, machine for forming wire balls 
f or, J. G. Behf uss 

Bottles, machines for wiring corks In, F. G. Riley. 

Bottles, wicker case for, A. Boeker 

Brake. See Air brake. Car brake. Bailway 
brake. 

Brazing, preparing solder for, C. W. Walther 

Brazing tubes, charging spoon for, C. W. Walther 

Brick for facing walls, J. C. Anderson 

Brick machine, dry press, H. C. Barker 

Bronze or other powders, apparatus for distribut- 
ing, J. W. Baldwin 



351,412 
351,510 
361,678 
351,703 
351,4»2 
351,692 
351.425 

351,539 

351,517 
351,551 



351,450 
351,411 
351,041 
351,5%) 
351,514 
351.484 

351,476 
351,660 

351,354 
351,554 
351.679 
351,696 
351,496 

361327 

351.653 
351,714 
361.486. 



35t446 
351,646 
351,612 
35i,667 

361.483 



Burglar alarm system, P. K. Stern •. , 351,408 

Burner. See Gas burner. Lamp burner. 

Button, cuff, P. Cook 361.579 

Button fastener, A.Hall S61.437 

Button fastening, A. J. Shipley 351,5;i6 

Button for pants, elastic suspender, F. B. Curtis. . 351,41«' 

Button, separable, A. H. Graves 361,4.34 

Calipers, K. P. Dahlstrom 351,353 

Camera obscura, Sbarpe & Blake 351,532 

Carbrake, J : Morrow 351,519 

Car brake, electro magnetic, ^. S. Park 351,650 

Carbrake, A. S.Nadow 361,621 

Car coupling, E. Beaudin !I61,668 

Car coupling, S. D. Ijocke 351,385 

Car coupling, J. P. Ketteringham 361,516 

Car coupling, S. D. King 361.381 

«ar coupling, A. W. Phillips , ; 361,399 

Car coupling link, D. Tufts 361,723 

Car starter, B. T. P. Allen 351.569 

Car wheel, B. N.Allen 351.481 

Car wheel, cast steel, H. W. Fowler 351,431 

Car wheels, machine for rolling, H. W. Fowler 351,430 

Carding machines, etc., roller for endless aprons" 

f or, W. Schofleld 351,631 

Carpet stretcher, H. M. Small K>1,664 

CarriagWanron, P. H. Sharp : 351,663 

Carriage spring, N. A. Newton 851,708 

Carrier. See Cash carrier. 

Cart, hand, F. J. Aubeuf 351,661 

Case. See Book or show case. 

Cash carrier, Flagg & Claain 351,506 

Cash indicator and recorder, F. J. Patterson et tH. 351,459 
Cash register and Indicator, F. J. Patterson etal,. 361,460 

Caster, furniture, C. A. Whitney 351.418 

Centrifugal machine, D. M.Weston 351,416 

Chair, G.E.Underhlll 351,671 

Chamfer knife, extension, D. Eisolt 351,686 

Chest. See Flour chest. 
Chopper. See Cotton chopper. 

Churn, D. Savage 351,665 

Churn, J. Wolf ;..., 361,655 

Chute for feed mangers, J. W. Flake 351,505 

Clamp. See Belt clamp. House clamp. 

Clamping device, C. A. Weller 351,550 

Clasp. See Bope clasp. 

Claf , clay shale, etc., machine for disintegrating, 

3. C. Anderson 361,61^, .351,617 

Clay rei^^r and pulverizer, J. C. Anderson 351,813 

Clothes rack, D. D. Gordon 361,.3"3 

Clutch and brake for power presses, H. S. Hitch- 
cock. 351,438 

Clutch, friction. O. Flohr. 351.S70 

Coat, J. G. Weimer 351,549 

CofOn, Rappleyea & Sparks (r) 10,774 

Colter, W. L. Gerard 351,681 

Colter, rolling, T. C. Beldlng 351,687 

Condenser, J. B. Edmiston 351,685 

Condenser, surface, C.A. Dixon 851.583 

Cork holder, B. C. Wilson 351,680 

Cotton chopper, J. B. Bector 351,526 

Cotton cleaning, dust trunk for, B. Bobinson 351.715 

Cotton gin, J. Ralston 351,401 

Counter, revolution or stroke. W. Volt 351,643 

Coupling. See-Car coupling. Pipe coupling, 

Cuffholder, W. K. Herrlngton 351,376 

Cultivator, Avery & Berrien 351.684 

Cultivator, D. V. Carhart ." 361,367 

Cultivator, J. N. Procter 361,466 

Cultivator, C.J. Bobson 351,716 

Cultivator, J. E. Suter 861,720 

Detector. See Electric time detector. 
Displaying device for primary scholars, J. Du 

Shane 361,694 

Ditching machine, J. W.Humphreys 3^.701 

Door opener, electrical, Henzel & Wood 361,600 

Door spring, McDonald & Courtney 361,467 

Draw bars, manufacture of , M. Klrker 351,382 

brier. See Tobacco drier. 
Drill. See Seed drill. 

Drying house, P. Simons 351,662 

Dustpan, T. U.Brown 351,423 

Ear drum, artlflcial, H. P. K. Peck 351,398 

Egg tester, Vansant & Cooke 351,542 

Elastic fabric, J. Bidmead 361,570 

Electric battery, C. J. Hlrllmann 351,602 

Electric conductors, reel for, J. M. Bowyer 351.488 

Electric current indicator, B. H. Mather. 351,388. 

Electric distribution, system of, Gaulard & Gibbs. 361,589 
Electric lighting apparatus. A.C.Ferguson 361,369 

RHof^tri n jppnlijnn ^^^ni^n XT Ti^ WrnU.,» ')t;l ^Ai 



Electric machines, reversing gear for dynamo, 

Houghton & Collet 361,699 

Electric machines, safety attachmcsnt for dyna- 
mo, L. G. Woolley 351.419 

Electric time detector, J. C. Wilson 351.681 

Electric wires, underground conduit for, F. V. 

Greene 3'''l.e97 

Electro magnetic regulator, T. B. Adams 351,361 

BmbroSery frame anl''iuiliu, aujusmuro 



ulre - ■• 361,667 

Engine. See Gas engine. Motor engine. 

Evaporating apparatus, G. A. Porter — ^1,651 

Eyeglasses, D. V.Brown. 351.623 

Fabric. See Elastic fabric. 

Fanning mill, J. A. Ingram 351.511 

Feathers, machine for treating, A. C. Blcli 351.654 

Feed trough, A. Boyles 361,489 

Feed water heater, E. G. T. coUes 351,360 

Feeder, self-regulating boiler, C. A. Lockwood — 351,451 

Fence wire stretcher, B. Bolton 351,422 

Fences, machine for making picket, J. A. Min- 

nick ,0 351,646 

Fertilizer distributer, H. O. Peabody 351,462 

Fifth wheel, H. Hafker 351,508 

File, paper, J. P. Crosby 351,691 

Fishing float and connection therefor, E. F, 

Pflueger 351,523 

Fishing reel, A. B. Hendryx • 351,598 

Flour chest and sifter, H. G. Fllson 351,604 

Fluid discharging apparatus, W. T. Messinger, 

351,453 to 351.456 

Fly catcher, Z. F. Xevers • 351,727 

Folding machine, strip. Marsh & laubscher 351,452 

Folding table and stool, F. B. Hills 3fil,6S7 

Food compound, P. B. Bose 361,404 

Frame. See Embroidery frame. Mirror frame. 

Bock drill frame. .tWift and warp spinning 

frame. 
Fuel, device for the conduction of liquid, C. L. 

Mitchell 351,391 

Fuel, device for the consumption of liquid, C. L. 

Mitchell •• 361.390 

Funnel stand, J. S. & J. C. Colburn 351,578 

Furnace. See Boiler furnace. Ore roasting inr- 

nace. 

Furniture pad, W. H. Hertz ..:..... 351,509 

Gauge. See Sliding gauge. 

Game table, C. S. Tilt 351,668 

Garment fastening device. S. Blumenkrohn 351,620 

Gas burner, regenerative, C. M. Jjungren — 351,386 

Gas engine, P. Murray. Jr 351,!i93to 351,3?5 

Gas governor, G. B. Lockwood 361,642 
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Oas reKulator, C. H, Lunffren 351,387 

Gate. * See Railway crossing gate. Wire sate. 
Glass and vitreous or porcelaneous products, 

maliInK, J. T. Wainwright 351,413 

Glove and glove fastening, H. Urwick 351,724 

Glue, making flsh, W. N. Le Page , 351,607 

Grain binder. Baker & Pridmore 351,353 

Grain binder cord holder. W. W. Mayberry 351,643 

Graphometer, field. A. Costiesco 351,690 

Grate, A. L. Goodenow 351,507 

Hanver. See Spring hanger. 

Harness trimming. W. F.Graham 351,433 

Harrow and seeder, disk, A. Corbin, Jr 351,625 

Hat brims, machine for curling. Hooper & Kel- 
logg 351,439 

Hat sweat, F. K. Randel 361,403 

Hatchway covering or door, J. Schonberg ,S51,467 

Hay elevator, C, E. Hunt etal 351,442 to mimi 

Hay or cotton press, J. L. Madden 351,610 

Hay rake, ,T. H. Felt 351,630 

Heater. See Feed water heater. 

Heel and sole shave, convertible, B. B. Drum- 

mond '. 351,428 

Hinge, gate, A. B. Jester 351.513 

Hinge, spring. A. Schweinfurt 351,469 

Hoisting apparatus, C.W.Hunt 351,445, 351,446 

Holder. See Bed clothes holder. Cork ho*er. 
Cuff holder. Grain binder cord holder. Shade 
holder. Spool holder. 
Horses' hoofs, snow and ice guard for, D. Goff, 

851,633, 351,634 

Horseshoe nail machine, G. J. Capewell 351,574 

Horseshoe nails, manufacture of, G. J. Capewell .. 351,573 

Hose conduit for railways. El. G else 351,871 

Hose reel, V. H. Buschman 351,688 

House, See Drying house. 

House clamp and anchor, C. H. Simmons 351,407 

Hub attaching device, W. A.Clark 361.495 

Ice creeper, M. 8. Weller 351,415 

Ice machine, V. V. De Coppet .%1,368 

Incubator, C.Ii. Wells... ...351,729 

Incubators, thermostatic regulator for, J. W. 

Campbell 351,494 

Indicator. See Cash indicator. Electric current 
indicator. 

Inhaler, F. A. Chesebro 351,577 

Inhaler, T. B.Wilcox 551,677 

Insect screen, T. Dougherty 861,502 

Insulating telegraph wire, etc., compound I^R. 

Alexander 351.611 

Jacquard machine, J. Jackson 361,512 

Journal bearing, W. Lahey ; 351,606 

Key. See Telegraph key. 

King bolt. G. W. Simmons 851,472 

Enife. See Chamfer knife. 

Knitting machine, circular, G. C Converse .351.624 

Knitting machine, circular. G. H. Gilbert..'. 351.590 

Ladder, extension, Brochu & Ladriere 351,622 

Ladder, step, Pursel & Kelchner 351.713 

Lam p burner, E. J . Hale. . ; 351,374 

Lamp chimneys, heating attachment for, P. Sar- 
gent 351,658 

Lamp, electric, W. S. Hill 351,601 

Lamp shades, ornament for, W. A. Hull 351,700 

Lash loop fastening, B. N. Parker 361,622 

Lathe, metal turning, A. M. Powell... 351,711 

Laundering machine, R. H. Cornett : . 351,626 

Lens, signal, Q. A. Macbeth 361,609 

Loom take-up and let-off mechanism, M. C. Willi- 
ams 351.726 

Lubricator, F. Bold : 351,421 

Malt drying apparatus. Free & Brown : 851,432 

Malt, machinery for making. Brown & Free 351,491 

Manure carrying machine, C. Stubbs 351,410 

Match boxes, machine for making, C. J. Donnelly 361.627 

Metal shearing machine, C. A. Bertsch 851.619 

Meter. See Water meter. 

Middlings purifier, O. L. Anderson 851,562 

Mill, .^ee Fanning mill. Rolling mill. 

Mining and amalgamating gold, apparatus for, C. 

Zimmerman 351,728 

Mirror frame, Jones &Trognitz — 351.615 

Motion, device for converting, W. P. Allen 351,560 

Motion, device for converting, S. C. Shepard o51.534 

Motor engine, A. Jacobs 351.6.39 

Music leaf turner, A. Kemper 851,604 

Musical instruments, key board for, B. Stroud — 351,477 
Musical instruments, string holder for, F. 

Sohwarzer 361.406 

Nippers, cutting, S. Taft .'. 851,478 

■Knf. for (^nllnf^TB And dividers, ranidlv adiusta^le, 

Stevens & Warfleld :...^.. 351,474 

Oil from tallow and kerosene for lubricating. W3., 

forming, A. A. it D. B. Andrews 351,852 

Ore roasting furnace, J. & W. Applegarth 851,563 

Ores, extracting gold, etc., from, H. R. Cassel 351,676 

Packing, asbestos, R. N. Pratt .351,464 

Packing, Seziblejoint, H. KeoBady... .... SStfim 

Packing, piston rod and valve stem, B. B. Foss. ... 361,695 
Pad. See Furniture pad. Saddle pad. 

— - 351,458 

Paint, mixed, O. Kail 361,380 

Pan. See Dust pan. 

PapSrbag, W. P. Hill 351,378 

Paper box top and bottom covering machine, P. 

Hauck 351.595 

Paper, mothand disinfectant, W. H. H. Ohilds.... 861.424 

Pen, fountain, A. B. Davis 351.582 

Pen, fountain, W.W.Stewart 351,718 

Pianos, metallic frame for, J. Gramer 351,696 

Picture frames, etc., device for hanging, H. Vos- 

burgh..., , 351,678 

Pipe cleaning device, W. H. Degges .* 3.il,500 

Pipe coupling, W. L. Warnflp. 351,414 

Pipes, device for supporting, C. E. Knapp 361,640 

Piston, A. Ball , 351.566 

Plane, rabbet, W. H. Buswell 351,689 

Planter and drill attachment, check row corn, K. 

Jackman... ...,.._„ ,351,448 

Planter check .rowottecIraeBS, Corn, J. K. Voor- 

•hees 351,725 

Planter, corn, H. Sehoenf eld..... 351.406 

Plow, P. P. Benson 361,420 

Plow, A. Rolow<r) 10,776 

Poles, etc., flag and other, W. R. Pitt 851,463 

Portfolio, H. C, Allen •... 351,658 

Printed ^heets,-mechanism for folding and deliv- 
ering, W. Scott.., 851,470 

Printing, M. A. Bancroft 361,618, 861,686 

Printing machine sheet delivery apparatus, W. 

Scott 351,471 

Pulley or clutch, friction, H. Inman...,., 861,447 

Pump and vent, air, T. B. Carroll 351,368 

Pump, measuring. W, B. F. Sims ,, 351.538 

Punch, for perforating paper, hand, G. W. McGill 861,645 

Punch, ticket, R. Woodman 351,566 

Fu7zl^ A. W. But erworth 351,493 

Quilting machine, I,. Schultz 351.468 

Rack. See Clothes rack. 

Railway brake,vacuum. R. Solano 361,473 

Killway crossing, F. Uflbinson S51.403 

Railway oipsaing gate, M Wilder 361,652 

Kallwas erowlog signal, J. M«Cre» — ... 3SI,4S6 



Railway tie, metallic, B. C. Davis 351,498, 361,499 

Railway transfer table,'J. N. Kaufho^z 351,449 

Railways, automatic switch for street, J. Hope, 

Jr ; 351,440 

Railways, gripping device for cable, F, G- Dleter- 

Ich 351,601 

Railways, permanent way of. A, C. De Barbar&n.. 361,693 
Rake. See Hay rake. 

Reamer. T. R. Almond 351,482 

Reaper, knives, device for sharpening, J. F. Cus- 
tard 35r,4a6 

Reaping and mowing machine. G. Pye 361.400 

Reel. See £'ishing reel. Hose reel. Tarn reel. 

Reel, S.A.Hand... 861,693 

Register. See Cash register. 

Regulator. See Electro magnetic regulator. Gas 

regulator. Windmill regulator. *' 

Remedy for excessive perspiration, J. V.'Bhrn- 

dau 351,621 

Riveting machine, O. J^Brown 351,356 

Rock boring machineflt. Ball 351,566 

Rock drill frame, adjustable, A. Ball 361,564 

Rolling mill, W.J.Lewis 851,608 

Rolling mill, wire rod, B. Weaver 351,675 

Roofing, machine for making, Wray & Thomson.. 351,657 

Rope clasp, F. A. Thomas 351.641 

Rubber decoy duck. G.H.Nye 351,709 

Ruler, draughtsman's section, F. W» Davenport. . 361,366 

Saddle pad, A. Muller 351,706 

Sash fastener, F. M. Case 851,575 

Saw bibs, die for grinding, N. W. Sp^Uding 861, 

Saw guide, 8. S. Vail 351,672 

Saw swage, B. H. Miller , 361,520 

SaWing-off machine, automatic, J. H. Morrison... . 351,518 
Scale for weighhig according to two standards. 

W.W. Reynolds 851,528 

Screen. See Insect screen. 

Screen for the eyes, J. J. Robbins. 361.466 

Scroll work, making, F. Hkinsworth 351,435 

Scroll work, manufacture of, F.. Hainsworth 361,4.36 

Seed drill, J. V. Harter .*..... 351,698 

Sewing machine, Harlow & Angell 351,694 

Shade holder, F. A. Stearns.. •;.■.. ffil,717 

Sheet metal'folding machine, C. Bi^bacher. 351,490 

Shoe, C. H.H.Gilbert , 851,591 

Shoe, rubber, R. E. Cannon i, 351,.672 

Show stand or rack, O. M. Newman. 351,649 

Shutter w*-ker, T. N. Lupton .361,706 

Sidewalk, metallic, G. W. A Neal '. 351,647 

Siding gauge, W. K. Trueblood 851,722 

Signal. See Railway crossing signal. 

Signal apparatus, electro mechanical, W. W. Le 

Grancfe • 861,3! 

Skid, J. Stromeyer 351,4' 

Skylight cover, J. W.Shaw 351,533 

Sole and heel shaving implement, E. B. & J. T. 

Drummond .'. 351,429 

Speculum, W. S. Watson 351,548 

Spinning frame, convertible, weft and warp, G. 

A.Haas 861,636 

Spinning machines, spindle supporting and driv- 
ing device for, J. E. Tynan 361,480 

Spool holder, S. Danelius 351,427 

Spring. See Carriage spring. Door spring. "Ve- 
hicle spring. ' 

Spring hanger, D.J.Owen 361,396 

Sprinkler. See Water sprinkler. 

Stand. See Funnel stand. Show stand. ' . 

Staple machine, G. Doollttle 361,628 

Staple making machine, B. O. Bly 361,629 

Staples, machine for making and driving, Coupal 

& Stephenson ." 851. 

Starching machine, F, M. Watkins -. 861,674 

Steam boiler, B. Ruber 351,441 

Steam boiler and furnace. Post & Sawyer 351,652 

Steam cylinder, F. F. Schofield 351,667 

Steamer, L, Bammerlin 351,686 

Stopper. See Bottle stopper? 

Stove, A. S. Newby 851.648 

Stove, oil. S.Armstrong 861,682 

Switch. See Three-way split switch. 

Table. See Folding table. Game table. Railway 

transfer table. 
Tables, drawer attachment for, L. H. & D. W. 

Goodnow 351,636 

Tablets, pencil clasp for writing, A. D. Schaeffer.. 361,529 

Tag, R. Blankenburg 351,571 

Tannin from wood, extracting, B. Tavernier 351,540 

Tapping mains, device for, W. S. Payne 351,39? 

Telegraph key, J. M. Biggs 361,485 

TetoKTaphs, duplexlnisxaUway, T.,, J. Phelps. 

351,524, 361,525 

Telephone conductor, A. A. Knudson 351,704 

Telephone operators, arm support for, C. K. 

Mead ; 361.,189 

Telephone system, N. C. Heissler , 351.597 

Telephone system, mechanical. M. G. j>rmer .... 361.688 

•Tfeltepbone transmitter, B. Berliner 351,569 

Telephony and telegraphy, system of, C. Langdon- 

TlaTTiQc, aoiyiyji 

Thermostat, S. B. Stone 351,719 

Thrashing machine, C. Tostenson S61,670 

Three-way split switch, T, P.*Whelan 3,51,417 

Tie. See Railway tie. 

Tile for lining walls, etc., J. C. Anderson 351,614 

Tiles, manufacture of drain or irrigating, J. C. 

Anderson , 361,616 

Tobacco drier, F. Stiles , ,351,409 

Tool, combination garden. J. W. Power 851,712 

Toy banks, time lock for, B. J. Colby 361,359 

Trap. See Animal trap. ' 

Traveling bags, satchels, etc., fastening for, G. W. 

McGill 361,644 

Trough. See Feed trough. 

Tubes, manufacture of bent metal, A. Taplin 351,479 

Twisting machines, stop motion mechanism for, 

E.F. Shaw a5i,(i59 

Type, printing, T. Bigelow 351.356 

Umbrella support. H. Tosso .?61,669 

Value, balanced slide, R. Walton 351,547 

Valve, electric, W. S. Johnson , 351,702 

Vehicle spring, A. J. Cooper S51,5S1 

Vehicle wheel. Sieben & Jacubzick 351.661 

Ventilator, J. Janka , 361,603 

Vessels, bottom for, C. S. Muller 361.707 

Watches, pendant stem for, C. F. Merrill S61,.392 

Watches, pendant stem for, F . W. Schimmel 361.530 

Water meter, proportional, D. A. Sutherland 361,721 

Water sprinkler, S, M. Crawford. ,161,362 

Waxed end or thread, W. B. Arnold 361,68.1 

Weighing machine, automatic grain, C. & A. Her- 

shey 851,377 

Wells, combined spear and socket for oil, J. Gill.. 361,632 
Wheel. See Car wheel. Fifth wheel. Vehicle 

wheel. 
Winding blades or cords, machine for, G. R. Hol- 

"Jen SBI.SIS 

Windmill, F. Fanning ,:.. 861.687 

Windmill, S.S. Simpson..: 361.68 

Windmill gearing, G. H. Pattison 351.461 

Wjndmill regulator, H. L. Ferris ,151.603 

Wire gate, J. F. Hanna 36U76 

Wire, inachiDefortbreiidiog,L.aoaaa '. SSUiRa 



Wire, machine tor wrapping collo or bandies of, 

J. A. Dixon S51,6S4 

Wire rods, making, F.H.Daniels..... 881,364, 341,3t5 

Wood anrfaces, machine for smoothlDg, B. O. ' 

Whitney 851,676 

Wrench, F. C. Sawhill 361.666 

Yarn reel, B. W. Home 851,879 

Yam separating and warping machine, i, & A. 

Simoneau 851,636 

ZitlMr, O. Osswald 8Sl,ni> 

DESIGNS. 

BiMtee, J. 7. Kelly 16,963 

Basin slab, wash, W Bnottlig, Jr 16,949 

Bracket, G. S. Barkentin 16,947 

Cigar, G. D. mges 16,951 

Glassware, ornamentation of, G. B. Hatch 16,952 

Handle, W. H. Berger 16,948 

Lamp body, K. Muller 16.964 

Lamp holder, S. Clarke 16,960 

Moulding, F. Mankey 16,966 to 16,958 

Soap, cake of, S. Palmer ......4 16,960 

Surface ornamentatiOR, F. Mankey 16,964 

Tray, crumb, H. L. Palmer 16,969. 16,963 

Wallpaper, W.N. Peak 16,%1, 16,962 



TRADE MARKS. 

Canned corn, McConnell, Clanoey & Co. 18,760 

Cigars, F. Turner .' 13,765 

Coffee, roasted, H.C. Lows..... 13,769 

Flour, wheat, Reid, Murdoch & Fischer , 13,762 

Medicine named, certain family, C. A. Dimond.... 13,764 

Oil clothl'or wall covering. Storey Bros. & Co 18,764 

Photographic materials, H. Van Monckhoven 13,764 

Pumps and injection and ejecting ^umps, steam 

siphon, Blakeslee Manufacturing Company 13,752 

Ribbons, velvet, Giron Freres 13,756, 13,757 

Silks, black and other dress, Darlingtoh, Runk & 

Co :....... 1S,753 

Steel and iron tubes, Weldless SteelTubeiCo. 13,767 

Stoves, rangee, heaters.. aft* furnafl^ Ely ks^- 

say '..,...,,..'...;... 13,755 

Tobacco, cigars, and cigarettes, siiioklng and 

chewing, B. F. Hanes 18,768 

Whiskies and wines, Sattler & Co 13.763 

Whisky, barley malt, M. & J. S. Perrine 13,761 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 26 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 301 
Broadway, New York. We alsof urnishcopiesof patents 
granted pjior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of t40 each. For full instruction 
address Munn & Co., 361 Broadway, New York. Other 
f oaeign patents may also be obtained. 



'^Jjperiij&cmenf.Si. 



Inside Page, eacli insertion - • - TS cents a line. 
Bacit Page, eacii iiisertioii - - - SJ*.«W« line. 

The above are charges per agate lineT-4bout eight 
words per line. This notice shows the width of the line, 
and is s-at in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear In next issue. 



Draftsman's ^mnsiaEiaCbiTOiMar-iiMTcoii 

74 x-3 mclu ^,50; 30 inch, $3.8?, 

r. W. DiVHODKr, Marffti Erovaeiici^ B. t, V, 9. A. 

Can "bs sent "cy TOaH fiir 7 ofs. Bad 30 cte. postafft 



SEBASTIAN, MAY & GO'S 

Improved Screw Cattlsg 

lFoot& 
i Power 

Drill Presses, Chucks, Drills, 
Dog's, and machinists' and ama- 
teurs* outfits. Lathes on trial. 
Catalogues mailed on application 
165 W. Sd St., Ciucumatl, ^ 



lathes; 




SLATE ROOr COVERIKGS.-BT JOHlir 

MENT No. 4»8. Price 10 cents. To bebad at this 
office and from all newsdealers. 



THE IMPROVED PAPYR06RAPH. 

Best duplicating process in use. Over 1,000 perfect 
f ac similes of any writing or drawing, executed with an 
ordinary steel pen, may be printed in Btoc^ or colors, 
at the rate'of 500 per hour. Solid lines, no dots, no roll- 
er, no wheels, no inking. Now used by thousands of 
(eadine firms. Prices reduced. Competition defied. 
Send for Price List, Testimonials, and Specimens of 
work. S, C. ANDKItSON, OpnernI Avent, 

93 Duane !<ti*eet, Mew York. 



Teleg:rapli and Electrical 

ATedlcal Batteries, in ventora'Models, Experi- 
mental Work, and fine brass castings. Send for 
catalogued:. jONESABUO.cinoloiuUl, O* 

itia important to us that yoa mention this paper. 



THE BEST STEAM PUMP. 

Van Diizen'8 Patent !<fteain Piinip. 

Incomparable in cheapness nnd effi- 
ciency. Needs no care or skill; cannot 
get out of order ; has no moving parts. 

A Sniiei'ioi* Fli-e Piiinp. 
Instantaneous and powerful, ever ready. 
Available, wherever steam pressuT*e can 
be had. for pumping any kind of liquid 
(hot, eo!d, sandy, Impure, etc.). We make 
ten sizes, prices from iTto $75. Capaei- 
c^ . ^ ^ . t'®"* *»"om MO to 20.000 gallons per hour. 
**i^p6 'or what purpose wanted and send for Catalojnie 
of "Pumps." Van l>uz«ii & Tift, Cluciniiati, O. 




Jt^EliFEVT 

NEWS PAPER FILE 

The Koofa Patent rile,'for prese-ylne newspapers, 
mafiazines. and pamphlets, ha* been recently improvef* 
and prio! reduced. Subscribers to the 8cik.\ tific AM- 

EHICA-Vand SCIKVTIFTC AMERICAX STTppLEMFVTCanbP 

supplied for the low price of 11.60 by mall, orfi.25 at the 
S5£S-fiL,tyi Papei Heavy board sides; inscription 
"SCIBntiFIC AMERICAN," In eilt. Necessary for 
every one who wishes to preserve the paper. 
Address 

MUNN & CO., 

PnbUsben Scix..nnc Ahxkiiiah, 



The Shipman Automatic Steam 'Engine. 

KEROSENE OIL FOR FUEL. 




1, 2,3,4and5 Horse Power Engines, Automatic In their fuel 
and water supply. 

Specially adapted for use in boats. Speed 
from six to ten miles per hour. No coal dust. 

Printers, Mechanics, Farmers, Carpenters and Manu- 
facturers use them. 

H you live in the States of N. T., 0_Kt., Va., West Va., please 
write to the Shipman Engine Mie. CR. Rochester, N. Y. If you 
live in the States of III.. Mich., Ind., wis., la. and Minn., write 
to the Pope Mfg. Co., II.*) Wabash Ave., Chicago, 111. If you live 
in Pa., Del., Md., and N. J., write to C. D. Young & Bros., 42 
North 4th St., Phil., Pa. H you live in any other States address 

SHIPMAN ENGINE CO., 92 PeatI St., Boston, Mass. 



Rowe's Mortar Mixing Machine, capacity 1,600 bu. per 
day. Send for particulars. J. S. BO WE, 57 Chapin Bk., 
Buffalo, N. Y. 

Barnes' Foot-Power flf»c!iinery, 

('umplete outfits for Actual Worksnop 
Business. Head what a customer says: 
"Considerinjr its capacity and the ac- 
curateness ot your No. 4 liathe. 1 do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around." Descriptive Catalogue and 
Price List Free. W.F.&JohnBarx^s 
Co. Address 1999 Main St.. Rocklord. HI. 





GOLD MEDALf FABIS, 187a 

BAKER'S 



Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed. Ilbaathree 
tinea ike strength of Cocoa mixed 
■with Starch, Arrowroot or Sugar, 
and is theijef ore far more economi- 
cal, costing less than one ce»t a 
cup. It is delicious, nourisblog, 
strengthening, easily digested, and, 
admirably adapted for invalids aa 
well as for persons in health. 

& CO., OorcliostBr, lass. 



MINERAL WOOL. 

A flre-proof Insulator of heat and sound. Samples and 
price list free. V. S. MINBEAIj WOOL CO., 

2a C«)KT1,ANDT f*TKEET, N. Y. 



Eortable FORUK and Blacksmith's hand 
BI.KWEK. Hammelman's Patent. The lat- 
est and best. Star Machine Company, 

Buffalo, N. T. 



i sBESTns *'''*''HH*^.^*".'''^*'"-^-*y?° 



AoD CO I 119 Lane, N.Y. Asbestos and Hair Felt 
Boiler and Pipe Coverings, A sbestos Materials of all 
_ J kinds mf gd. and apliped, and estimates f urniphed. 



COLD AS A CAUSE OF DEAFNESS. ^A 

short but comprehensive paper by Dr Theodore G-riflftn, 
answering the two important questions: How can the 
Injurious effects of cold upon the ears be prevented? and 
secondly. How can they be cured after they have been 
developed? Contained ta Scientinc American Bup. 
PLBMKNT, No. a65. Price 10 cents. To be had at this 
o0oe aud from all newsdealers. 



nHT&SLAGKbAKHtl^lAC,,,,.. 

, J A. SPECIALTY (...-< r^ "- 

D^iN■oR£ENWOOD&CO- 



Established 1837. 

Machine Knives, 

L. St I. J. WHITE, 

BUFFALO, N. Y. 
Planing, Moulding, Shingle and 
Stave, Hoop and Veneer. Plated 
Stock and Blanks for Moulding Cutters. Other Machine 
Cutters to Pattern. Moulding Cutters can be ordered by 
number from Universal Moulding Book. 




I New Catalogue of Valuable Papers 

contained in Scientific AMhnrcAy supplement, sent 
free of charge to any address. 

MtJUN & CO.. 361 Broadway. N Y. 




Lists sent. 
^.Y. Wachlnery Depot, 
■ Bridp:e Store No. 16. 
Frankfort Street, N. T. 



Thp STATUE of LIBERTY. NFTV YORK. 

The great work of Bartholdi, the largest statue ever 
erected by man, just inaugurated on Bedloe's Inland, 
New York Harbor, fully described. The historv of its 
inception, how the work was carried out, chronology of 
the operations and full engineering and popular details 
as to construction, mode of erection, size, thickness of 
metJil, etc. - Fully illustrated by drawings, showing the 
work as completed, the elevation of the pedestal and 
framework, and the statue as it appeared in process of 
construction. Contained in Scientific AMfiRicAM" 
Supplement, No. .%4. Price 10 cents. To be had on 
application, or by mail, at this offiice and from all news- 
dealers. • 
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IMPORTANT BOOKS 

ON 

MelalsJetalMi&slettins 

AND 

lilST No, 2. 

Laudrin.— A Treatise on Steel: Comprising its 
theory, metallurgy, properties, practical working and 
use. From the French by A. A. Fesquet. 12mo, $3.00 

Ijni'kin.— The Practical Brass and Iron Foundera' 
Guide . A concise treatise on Brass Founding, Moulding 
the Metals and their alloy's, etc. 12mo, . " . |2.25 

J^ieber.— Th^Assayers'Guide. Illustrated. 12mo, $1.25 

MakiiiM.— A Mahpal of ,J4«tallurgy. Illustrated by 
100 en^ravingsi i^T)ages, 8tb.^ ' ,-. . $3.00 

Nnpier.-atossJ Of Ete«teo-Metallurgy. Illustrated. 
8vo, . .^^3taa^,:^ ._. _ ^ ^ ^i^q 

<>rtan»— UndMRroundTteasures: How, and whereto 
find them. A key for the ready determination of all the 
useful Minerals in the United States, . . *1.50 

Orerman.— I'he Moulders' and Founders' Pocket 
Guide. Udtt«d by A. A. Fesquet. 11 engravings, 12mo, 

$2.00 

OTermnn.— The Manufacture of Steel. Edited by A. 
A. Fes(?uet. 12mo, $1.50 

Oaboi'ii.— The Metallurgy of Iron and Steel. Illus- 

* trated by large folding plates and wood engravings. 

8to, $25.00 

PerkiuH nnd StOTre.— A new Guide to the Sheet 
Iron and Boilerplate Roller, . . . $2.50 

Percy.— The Manaf acture of Russia Sheet Iron. Pa- 
per, ....... 50 cents. 

Hi char dn.— Aluminium : Its History, Occurrence, 
Properties, Metallurgy, and Applications, including its 
Alloys. Illustrated. 12mo, over 300 pages. Iq press. 
nearly ready. $2.50 

S»ii'enKtli nnd other Properties of Metals. Re- 
ports of Experiments on the Strength and other Proper- 
lies of Metals for Cannon. Illustrated by 25 large steel 
plates. 4to, $10.00 

Tables showing the Weight of Round, Square, and 
Flat Bar Iron, Steel, etc., by measurement, 63 cents. 

Urbin-BiMill.— A Practical Guide for Puddling Iron 
and Steel. 8vo, $1.00 

Vaile.— Galvanized Iron Cornice Workers' Manual. 
Illustrated by 21 plates. 4to. . . . $5.00 

Wiihl.— Galvanoplastic Manipulations : A Practical 
Guide for the Gold and Silver Electro plater, and the 
Galvanoplastic Operator. Comprising the Electro-De- 

Sosition of all Metals by means of the Battery and the 
lynamo-electric machine, as well as the most approved 
processes of Deposition by simple immeraionj With de- 
.iciptions of Appuratus, Chemicals, e^^g^^-IUustrated by 
199 engravings, BBffpages. Svo, ', $7.50 

Wiirn.— Thff Sheet Metal Workers' Instructor: for 
Zinc, Sheet Iron, Copper and Tin Plate Workers, etc., 
containing geometrical problems, and practical and 
simple niles for describing the various pattprns required 
in the different branches of the above trades, together 
with Boiler Making, Mensuration, etc. Illustrated l^ Si 
plates and 37 wood engravings, 8vo, . $3.00 

^^' The above or any of owr Books, sent hy mail, free of 
postage, at the puhlication prices to any addr. ss i/n the world. 

^~Our large aescriptive Catalogue of Practic d and Sci- 
entific books, m pages, Resent tree and freeof postage to 
any one in any part of the world who wUl furnish hU ad- 
dress. 

HENRY CAREY BAIRD & CO., 

lNDUSTitiALPcrBLiSHEES,BooKSBLLERS& Importers 
810 Walnut s^trect, Pbiladelphin, Pa., U.S. A. 




BIG OFFER.. 



To introduce them, we 

' will Give Away, 1,000 

Self-Operating Washing Machines. If you want 

. one sendus your name. P. O. and express oflBce 

'at once. The National Co., '^3 Dey St., N.Y. 



rowR 

CAl.DWEMi»SSPIRATrBTEEirCON\nETOR, 
131-133 West Washiniirton !St., Chicaso, III. 



FOREIGN PATENTS. 

Their Cost Bedneed. 




■\7-XTI*0 



srxvxi 



All other Mntis Imltatlins asd Inteplor. „ 

standard BELTIMO, FACING, BO«E, and WHEELH. 



Our name Is stamp d in full apon all our 
'""""""' Address for n«« elrcnlar. 



Emery Wheel. 



NEW YORK BELTING & PACKING CO., 

Warehouse: I 5 Park ROW, opp. Astor House, New York. 

Branches: 306 Chestnut St, Phila., ISI Lake St., chicaKO, 52 Summer St., Boston. 



John H. Cheetbr, Treas. 



J. D. Chebvbk, Dep'y Treas. 



ICE & REFRIGERATING 



Machines. York Pa- 
tent. YORK MFG. 
CO., York, Fa. 



OTTO GAS ENGINE. 



GUARANTEED TO CONSVniE 35 to VS 
PER CENT. LESS GAS THAN - 



ANY 



OTHER GAS ENGINE 
Per BRAKE-HORSEPOWER 

PHILADELPHIA and CHICACO. 




LIGHTNING GRIP WOODWORKERS' VISE. 



E. & K. PATENT. Send pob Cibcuiak. 

C. iHASSEY, bole Maker, IS South Jefferson Street, Chicaco, 



III. 



THE CHEAPEST AND BEST 





VTITMBRBr, BUUa & R ICH A RDSON. Manufacturers 
of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by S. BaJI & Co.. Worcester. Mass. Sead for Catalofcne. 




wanted: 

Expenses to trartu a 



llpa] 

MyoffSSpermentSMid 

Expenses to trarSl and sell Staple Good* to 
Dealers, or f 46 aaioiith asd Bx{>ens88 to dla- 

tribute Circulars in yonr Tlolnttj. AUKxpenseBAdwoe- 

ed. Salary Promptly Paid. Sunple Package of oar Gtoodft and 

full particulars TIIEE. Send IfiCei^ for Pofltage, PadliM,eito. 

We mean what we say. WATIOmIi StFPPlY 00., B. 

ViiieamlSUthSti. CIHCg^CTAK, O^Tfltr*^ 



CROCKElBSf OR BARTHBNir ARE. 

This cut shows averycon- 
TCDient device for handling 
oaxthenware, consisting of a 
swinelEig bail and hrass* hoop 
attacnment, which encircles 
the vessel. The device does 
away with the old style stiff 
]^ati(^:es, requiring the use o£ 
two hands tn handling. Ad- 

dress JAMES S. DONOHUE, 

1240 Howard Street, Philadelphia, Pa» 

Bialoirues, Tableaux, Speakers, for 
School,Club,& Parlor. Best out. Cat- 
alogue free. T. S. DeniBon.Ghlcago. 




PLAYS 



MACHINE SHOP. 

Thorougbly equipped with established business, both 
new work and repairing, will be sold for less than In- 
ventory, or rented with steam and water power. Very 
desirable opportunity for a practical macninist with a 
small capital. Address for circulars, &c. 

O. A. BBCKWITH, Collinsville, Ct. 



Tbe expenses attending, the procuring of patents tn 
most foreign countries having been considerably re- 
duced the o'bi^tacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their Inven- 
tions abroad 

CvtN.VhA.— Thecostof a patent in Canada Is even 
lesa tban the cost of a Dnlted States patent, and the 
former includes the Provinces of Ontario. Quebec, "Sew 
Brunswick, Nova Scotia. British Columbia, and Mani- 
toba. 

. The number of our patentees who avail themselves of 
the cheap and easy method^now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

KKCilTi VNII.— The new English law which went into 
force on Jan. 1st. 1885, enabes parties to secure patents 
in Great Britain cm very modft^ate term*. ABritisU 

ciianDeiSlands. Great~1@tott±tL- : i y j t8r a "^i i i 
financial and commerclHl center of the world, and her 
goods are sent to every quarter of the glbbe. A good 
invention is like y to realize as much for the patentee 
in England as his United States patent produces for 
<ihlm at home, aod the email cost now renders it possible 
for almost every patentee in this country to secure a pa- 
teat in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHRK CO (J vriMKS.— Patents are also obtained 
on very reasonable terms In France. Belgium, Germany, 
Austria, Russia. Italy. Spnln (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies. 
An experience of FObtt yeara has enabled the 
publishers of Thec Sciicntific A aieimo&x to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have tbe buaine«s of their clients promptly ajid proper- 
ly done and their interescs faithfully guarded. 

A pamphlet containing asynopsisof the patent laws 
of all countries, Including tbe cost for each, and otbe 
information useful to persons contemplatmg the pro- 
curing gf patents abroad, maybe had on application to 
this ofBce. 

niCTN N <& COm Bdltors and Proprietors of The sci- 
entific AMERtOAx, cordially liivite all persons desiring 
any information relative to patents, or the r gistry of 
trade-marks, in th]» country or abroad, to call at their 
ofiBces, K61 Broadway. EzaminatloD of inventions, con- 
sultation, and advice free. Inquiries hj mail promptly 
answered. 

Address, MUNN & CO., 

Publishers and Patent SoUdtors, 

861 Broadway, New York. 
Branch Ofpicss: No. 622 aioa 634 F Street, Pacific 
Buildlog, near 7th Street, Washington, D, C. 




ICE-BOATS — THEIR .CONSTRUCTION 

and management. With working drawings, details, ^id 
directions in full. Four engravings, showmg mode of 
construction. Views of the two fastest Ice-saihng boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained In Scikntipic AMEiacAN Sctpple- 
MKXT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price lO cents. 



DRY AIR REFRIGERATING MACHINE. 

Description of Hall's Improved horizontal dry air refrig- 
erator, designed to deliver about lOflOO cubic feet of 
cold air per bou^jrben running at a speed of 100 revolu- 
tions per mlnuteF^aad capable of reducing the tempera- 
ture of 90° above to 50° below zero. With five figures, 
trowing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance. Contained in 

SCIENTIPIC AMBBIOAN SUPPLEMENT. NO. '.^88. PriCe 

10 cents. £o be had a» this office and from all sew&' 
dealers. 




hgmpb. 



Hi^SSHORMfA^EWA 



Address r The American WrWng 

Machine Co., Hartford, Conn,;' 

Um Kant (Moe, 237 Broadway. 



iEnglneers and Firemen 



SHOITLD OONStTLT 



ROPER'S HAND BQOES. 

These Books treat on all classes of Steam Engines and 
Steam Boilers. Catalogues mailed free on application to 

PUBLISHER, 

!>. E. cor. Walnnt & Tenth Sts., Phnadelpbia, Pa< 



ImnniiTactuve all kinds of novelties and articles in 
brass and licht metals for any one on contract. Esti- 
mates furnisSed. agents wanted. Address W. R. PAR- 
SONS, 68 West Monroe Street, Chicago, 111. 



2 to 26 H. P. 




CAS ENGINE. 

Warranted equal to any in 
Power and Economy, and Superi- 
or to all in Simplicity and Com- 
pactness. Gives an Impulse at 
every Revolution. 

H.H.LATHAM, 
Chicago Agent, U5 Monroe Street. 

Williams A Orton RIfg. Co.. 

STERLING, ILL. 



PRESERVATION OF TIMBER.— RE- 

port of the Committee of the American Society of Civil 
Kngineera on the preservation of timber. Presented 
June 25, i885. Preserving processes, byanizing. and 
ittsnlts, burnettiBing, creosoting, boucberie, dec^ of 
timber. Selection of preserving process, modes of ap- 
pltoation. Will it pay? Contaiued in Scikntifio 
AMR^iGAif 9fTPPi.v,HBKT, Nos: ^Vi^ 5fr3, ,11 4 « and 
517. Price 10 cents each, or 40 cents for the series. To 
be had at this office and from all newsdealers. 



DRAWING 
INSTRUMENTS. 



illustrated catalogue 
sent on application to 
WM. T. COMSTOCK, 

6 Astor Place, 
New York. 



BAI.Ti UNIPOIiAK System of Electric Lighting is 
cheapest and best for Arc or Incandescent. For infor- 
mation, guarantees, and estimates, address 

NOVELTY EI.E<;TUIC CO.. 

5th 4& liocust s«ca., Philadelphia. 



f " 



Tb THE S'PEEIi MANUFACrUllERS 
OF THE 
UNITED STATES OF AMERICA. 

United States Navy department, ) 
Washington, D. C, Aug. 21, 1886. J 

The attention of all stoel manufacturers of the United 
States is hereby invited to the requirements of the Navy 
Department in the way of armor-plates and heavy gun 
forgings, for thfi prosecution of work already authorized 
by Congress. 

This advertisement invites all domestic manufactur- 
ers of steel to specify, in competition with each other, 
upon what terms they will engage to prepare for the 
production of and produce theioivir^s and armor-plate 
req uired for modern ordnance and armored ships; and no 
bids will be considel-ed except such as engage to produce 
within the United States either all the gun-steel or all 
the armor-plate (or both) specified in this advertise- 
ment; nor will any bid be accepted unless accompanied 
by evidence satisfactory to the Department that tne 
Udder is in possession of, or has made actual provision 
for, a plant adequate for its fulfillment. 

Bids are hereby invited for sup plying this Department 
with the under -mentioned material: 

About 1,310 tons of steel gun-f orgings, of which about 
323 tons will be for guns of six inches caliber, 70 tons 
for guns of eight inches caliber, and 91;j tons for calibers 
between ten Inches and twelve Inches (both inclusive). 

These forgings are to be delivered rough bored and 
turned, and when in that state the heaviest forging 
which enters into the construction of a gun of each or 
tbe desired calibers will be about as follows : 

6-inch SMtons. 

. 8 " 5 '* 

10 " 9j 

lOM" 

12 '* 12^ - 

All th ese forgings must be delivered within the follow- 
ing times from the closing of a contract, viz. : 

For 6 inch guns. 28 within one year, and the remainder 
within 18 months. 

For 8 inch guns, within two years. 

For 10 inch and larger guns, within 2K years. 

Preference will be given for earlier deliveries. 

Also, about 4,500 tons of steej armor-plaies. to be of the 
best material and manufacture.shaped accurately after 
I)atternstoflttheformof each ve ssei for whicj intended, 
and of such sizes as may be required, varying somewhat 
as follows : 

20 feet by 8 feet by 12 Inches thick. 

17K feet by 6 feet by 17 inches thick. 

\\% feet by 4^ feet by 6 inches thick. - 

There will also be thinner plates. 

For information concerning shapes and weights of the 
gun forgings and armor-plates, what parts must be 
manufactured in sets, time of delivery of each set, the 
chemical, physical, and ballistic tests, which' the metal 
must sustain in each case, and for all other particulars, 
apply to the Chief of Bureau of Ordance, Navy Depart- 
ment, Washington, D. C. 

Each bid upon armor-plate must specifythe time with- 
in wh^fcthe bidder will engage to make delivery; and 
prefer^ree will be given to earliest proposed deliveries. 

Proposals must be in duplicate, sealed and addressed 
to the Secretary of theNavy, Navy Department, Wash, 
ington, D. C.,. the envelopes indorsed "Proposal for 
steel gun-forgings and armor." 

They will bereceived at the Navy Department until 12 
o'clock M. on the 10th day of December, 1886, at which 
hour the opening of the bids will take place. 

The right is reserved to waive defects in the form of, 
and to reject any or all bids. 

Ten per cent, of the contract price will be retained 
from the payment for each article delivered, until the 
contract, as far as relates to articles %t that class, shall 
have been completed. 

Separate bids may be submitted for the gun steel and 
for tne armor, if any manuiacturer so desires ; but bids 
covering both will receive preference, other things being 
equiJ. 

Bids will be compared in two classes. 

Mrs*. Gun Forgings. 
• Second. Armor-plate. 

And the total sum for which, and the time within 
which the whole of the material covered by each class 
will be produced and delivered wilLbe alone considered. 
WILLIAM C. WHITNEY, 

Stmetary of tfte JToutf. 
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Instont relief. Final cure and never 

returns. NoIn<teUcaiM'. NeitiieF 

kaii<^ purge, aalve or suppo^tory. I^l^i ^dnt^ 
ftndallboweHiKrables—especiallypon^tipstten^cur- 
__ ed Itfce maictc. Sufferers wilueara of a simpW remiHfy, 
Ci>e«, by add^es8hi£ri J' H. RKKVES, 78 l{assftiL&t.» K: X* 



The American AgriculfurisT; 



whi(^ for helf a century baa been the recognized leading periodical of its char- 
acter, which- now contains far more illustrations, is larger, and in every way 
better titan ever, wants lUO.OOO more subscribers for 1SS7, and offers special 
inducements. Every number contains 100 original illustrations and contributions 
from nearly fifty different writers on subjects pertaining to the Farm, Garden, 
Hearth and Household. 

SPLENDID ENGRAVINGS FREE!!! 

HOMES OF DOR FIIRMER PRESIDEUTS.JLra-S; 

of our Presidents wereTeared on farms, or retired from pnblic life to rural scenes. 
The American AyiricuWwrift is now publishing and aenuinc: free to all subscrib- 
ers, at an outlay of over 930iOOU. superb Engravings (18 by24 inches in size) of 
these Homes, together with special descriptive papers by James Parton. Donald 
Or. Mitchell and other eminent living American authors. These Engravingscon- 
stitute a magnificent portfolio collection of ornaments for the walls of a prince 
or peasant's home. SubscripUon^oi^SSMmmedia^l^omarde^r^ntitled 

to nil the series, beginmn^r^Ma^astT ^^^^^^^^^^^^^^^^^^^^^^^^^ 

THt A. D. C. OF «GRiCULTUnL.~^tSf^Vr"n'thTs'lub]lct 

by well known practical writers, which will furnish invaluable information to 
every professional man^fuerchant and mechajiic, who looks forward to being 
the happy possessor of an acre or more of land. <!ity boys wishing to be farmers 
need these articles. 

Indorsed by the Government ■, VoL 6th, Tenth Census, U, S. says; 

"The American, AntieantiHit Is especially worthy of mention, because of the 
remarkable success that has attended the unique and untiring efforts of its 
proprietors to Increase and extend its escalation. Its contents are duplicated 
every month for a German Edition, which also circulates widely:'* 
Frtce. $1.30 a year; Single Mumberg. 15ceiits. 

Balance ef this year FBEB to all BObscribUg immedlatelfi 
Send six Ceats for malllMg yoo Qrand DoHble Num- 
ber, Joat out, and Sample Proof of Ensravlnss of I 
" Homes of our Farmer Presidents," togetber n'ltb [ 
Description by Parton. 



I Send six Cents for mailing r«a Orand Doable Nnm- ■ 
ber, Just out. and Sample Proof of Ensravlnss of I 
"Homes of our Farmer Presidents," togetber trltb I . 
Description by Parton. I 

W Cast-vGisaers ^^7"a,aited Brrery T^2a.exe.,^ 

Miires!, PDBMB8S AMERICAN A&FICULTDRISU 



ICE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving ftuit from 
season to season. Tbe air is kept dry and nure through- 
out the year at a temperature of from ^ to 36°. Con- 
tained in Scientific AMERICAN Supplement No. 116. 
Price 10 cents. To be had at this office and of all news« 
Oeaiers. 



W ORKSHOP P ECEiPTS. 

For the use of Manufacturers, Mechanics, jind Scien- 
tific Amateurs. The best late collection published of 
such a wide variety of information. 

First Series.— Bookbinding; Candles; Drawing; 
Electro-Metallurgy; Engraving; Gilding; Japans; Pho- 
tography; Pottery; Varnishing, etc. 450 pages, with 
illustrations, S'-£*U U 

Second Series.— Industrial Chemistry; Cements and 
Lutes; Contectionery, Essences, and Extracts ; pyelng, 
Staining, and Coloring; Gelatine, Glue, and Size; Ink*.; 
Paper and Paper Maktng; Pigments, Paint, and Paint- 
ing, etc., S'i.OO 

Third Series.— Alloys, Electrics. Enamels and Glazes, 
Glass, Go]d..Iron, and Steel iLamMPfft nnfl riflPonprlPff 
dium, Ztoc, etc. 480 pages, fei illustrations, . S'i.OO 

FOUK^ Series.— Waterproofing ; Packing and Stor- 
ing, Embalming and Preserving; Leather Polishes; 
Cooling Air and Water; Pumps and Siphons; Desic- 
cating; Distilling; Emulsifying; Evaporating; Filter- 
ing; Percolating and Macerating; Electrotypinp ; Ste- 
reotyping; Bookbinding; Straw- plaiting ; Musical In- 
struments; Clock and Watch Mending; Photography, 
etc. S;i.0O 

13^ Send for our complete Catalogue of books, free to 

a-ntr ar\Araaa \ 



CP" In ordering single volumes, be particular to men- 
tion the " series " wanted. 

Sent postpaid by MUNN & CO., 361 Broadway, 
New York, on receipt of price. 




DYKE*8 RGARD ELIXIR 

Wees heavj MiisUclie,WhiB^eni,or hair 
n bald heulB in 20 to 30 dayl. Extni 



ft CH PU C CO 1*8 causes, and a new and suc- 
lltllrlir^^ cessful (JUKK at your own 
■ ■■■''■ ■■■■^'^r home, by one who was deaf 
Utwenty-eight years. Treated by most of the noted 
specitdists without benefit, cured himself in three 
months, and since then hundreds of others. Full 
particulars sent on application. 

T. S. PAGE. No. 41 West 31st St., New York City. 

"cdnsumptTon n||Dcn 

AND LUNG AFFECTIONS VV! .^M 

EomdTreatment. AlatediscoverybyacelebratedQer- 
mam Physician. laaPOSITTVE remedy inEvery Stage, 
Treatise withilirectiouflBentPBEE to any Buiferer. 
Dr. W. F.G. Soetlingr & Cu.,5» East Hampton, Cona. 



Peck's Patent Impeovbd 



CUSHIONBD fiAH DRUMS Perfectlr 



Beator* the Hearinip, and n«f orm the work of the natural 
drum. Invisible, coniforra.ble and always in position. Ail 
conversation and even wixlspers heard distinctly. Send fop 



llluBtrated book with testimonials, FREE. Address orcall on 
F. HISCiOX, 863 Broad way .T^ew York, Mention this paper, 

CI EPTDIP A I Edw. P. Thompson. Solicitor of 
CLCuinluHLi Electrical patents,8 Beekman St., 
N. Y. No risk. Deposits to be held bv the Madison Sq. 
Bank, N. Y., till client is satisfied with the work.' Other- 
wise refunded. Write for testlmonfflls and InRtructiona. 



BAVID Vfn JIJ^OJD, PveC»tt 



T51 Broii<liv«T| Mt V« 



Exhaasted Vlt^lfer, Nftrven* 
Debility, and We«kn«M»eit In 
Men, resulting frotu-'ExeefiseH, cared 



LOST _ 

\g I ^\ ^\ ^% Titbmit Stanaah Kedicattan by 
V I Iji U K "i' Mamton B<i>l». 



Ii«N«<m Meaiedy Co.. lt> Pw* PUm.. M«w 



'¥««l 
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Inside Page, each inaertion - - - ?5 cents a line, 
liack Paire, eacli'inseriion - - - Sl.OOa line. 

The above are charses per agate line— about ei^M 
words per line. This notice shows the width of the line, 
and is set In agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication oflBce as early as Thursday morn- 
ing to appear In next issue. 




If yon -want a Scroll Saw only, with a Drllmg 
Attactenent, Eubtier Blower and Lever Clamp, 
the Bogera Saw for $3..'>0 is the one to buy. 

If you want the best Lathe in raarket.includ- 
Ing Scroll Saw Attachment, with all Tools and 
Improvements to the. very latest date, get the 
Goodell Machine for $12. We guarantee them 
to be better than any other kinds. We will for- 
ward either machine on receipt of the price, 
or will send a Catalogue with full description, 
if you order it. MILLERS PALLS CO, 

74 Chambers Street, New York. 



Order from our "Special List.' 
THE JOHN T. NO YE MFG. CO., 



PUMPING MACHINERY.— BY E. D 

Leavitt, Jr. Historical notes on machinery for mine 
pumping. Styles of pumps used in various well-known 
mines. Direct acting steam pumps. Contained in sci- 
entific American supplement. No. 49'^. Price 10. 
cents. To be had at this oiflce and from all newsdeal* 
ers. 



$10.00 to $50.00 Sfe-:^ 

ness. Ittnffic l.antei-ns and View^s of popular sub- 
jects. Catalofeues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic I>anterns, etc. 
I.. fHANAS8E, 88 madhon r^lreet, ClilcaKO, III 



VELOCITY OF ICE BOATS. A COLLEC 

tlon of Interesting letters to the editor of the Scieittipio 
American on the question of the speed of ice bod'ts, de.. 
moQstiating how and why It is that these craft sail 
faster than the wind which propels them, ninstrated 
wita 10 exirtanatory diagrams. Contained in Scienti™ 
American Supplement, No. 314. Price 10 cents. To 
tie bad at this office and from all newsdealers. 



JOHIIS 



J>JQUID PAINTS 



These Faints are in every respect strictly flrst-class, being composed of the best and 
purest materials obtainable. They have a lai^er sale than any other paints made in 
this country or abroad, and, although they cost a trifle more per gallon than any others, 
they will do more and better work for the same amount of money, owing to their won- 
derful covering properties, while their superior durability renders them the most eco- 
nomical paints in the world. Sample Card^pid Descriptive Price List free by mail. 

H. W. JOHNS MAiiUFACTURING CO., 

SOI.E HAKUFACTCBEBS OF 

H. W. Johns' Asbestos Fire and Water Proof Slieathing, Building Felt, Steam Packings^ 

Boiler Coverings, Roof Cement, Roof Paints, Fire Proof Paints, Colors in Oil, Varnishes, etc 

87 MAIDEN LANE, NEW YORK. 

CHICAGO. PHILADELPHIA * LONDON. 



NICKEL PLATING 

g^POLISHING MATERIALS. 

ZUCKER&LEVETT 

CHEMICAL 69 NEW YORKUS A. 

MCKEL & 

^'S™^n ELECTRO RMiNC 




..A-G-Esre-frs -v^.a.ts''x*eiz> to SELL 

CuffHolder forlLadies and Gentlemen, 25 cents per pair. 
Drawers Supporters for Gentlemen, 10 '* " '* 
Hose Supporters for Ladies, . 25 " " * 

Hose Supporters for Gentlemen, , 20 *' 
Hose Supporters for Children, . 15 " " 

Liberal discount to aRents, the metalparts of articles 
nicely nickel plated, and merits of the articles when 
shown, quite sure to effect a sale. Address B. A; P., 
Lock Box 8, Roxhury, Mass. Sand money for sample 
pair, or sample dozen pairs, and see what you can do 
with them. 




PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BURR & CO., 
614 and 616 Market St., Philadelphia, Pa. 





ARTESIAN 

Wells, Oil and Oaa Wells, drilled 
by Gontrsict to any depth, from 50 
to 3000 feet. WealBomaQUfacture 
and furnish eyerytiiliig required 
to drill and complete same. Fort- 
able Horse Power and Mounted 
Steam Drilling Machines for lOO to 
600ft>. SendOcentsforillustrated 
catal<^ue. 

Fierce WellExcavatorCo. 
New York. 



INTERNATIONAL INSTITUTE FOR 

Liquefied Carbonic Gas. 

• ■*■ O. BEDNLBB, 857 Broadway, New Tork. 







Hall Type Writer Price $40 




lut^haneeable rubber tjj^e ; 15 styles of type in Eatr- 
Hsh, *f8o Greek; Itatan, Norwegian. Swedish, Danish. 

ITrfiTi/.'h. iir^.-,^tr.u, D,,„=i^~, ^^^. 

"The Hall Is, in my opinion, equal to any of the writ- 
ers on the market for speed, while it is simpler than all, 
and without a rival for dlbtinctness. 

" Jas. A. Spaulding. M.D., Portland, Me." 

Send six cents in stamps for 40 page illustrated cata- 
logue. Hall Type Writer Co.* Mnlem, Muss. 



I'rovlilciice. It. I.<riirk8t,) Slxiimiiit«g'wallcWest^mttaUon, 

Orisrlnnl and Only Hiiililer of ihe 
HARRIS-CORLISS ENttlNE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for. copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. PrloeSI.26. 

uxhtiok tbis papbu. 



PATENTS. 

MESSRS. MDNN & CO., In connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business tbeyliaTe h&d forty one yam' 
experience, and now have unequaled faciliUea for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents In the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to thaprepara Un a n^ C^roats, Copyrights 
for Boolis, Labels, I^ssue^, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
Teasonable terms. 

A pamphlet sent free o*f charge, on application, con- 
taining full Information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
Bighments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send,/reeo/ cTKMve, a Synopsis of Foreign Pa- 
tent Laws, shewing the cost and method of securin g 
patents in all the principal countries of the world. 

nrNN ic CO., Solicitors of Patent*, 

361 Broadway, New York. 
_ BRANCH OPFICBS.-No. 622 and 684 F Street, Pa- 
ciac Bnliaing, near Tth Street, Washington, D. C. 



PATENT RIVETED MONARCH RUBBER BELTING. 

SpeciaUy adapted for PAPER MIIiLS, SAW MIIiLS, and 
THRESHING MACHINES. 

THE GUTTA PERCHA and RUBBER MFG. CO., 

New ITork) Chicagoi San Franctscoi Toronto. 




Mention this paper. 




"ACME" 

Antomatie Safety Engine. 

1, 2, and 4 horse power. Always 
ready. Noensineer, No dirt. No 
UUIBU. Clieup, 1 tillable, ecuuuiuicul 

Rochester Machine Tool Works, 

Rochester, Nen' York. 



.CLARK'S NOISELESS RUBBER WHEELS 

I ■ J t<i ( —« ■ .8iiHnteje«t^ Phttmk 
nDifTerent Styles. Catalogue Free. 

' UEO. P. OI/AIlft. 

Box T,- »w«„a..» i...!.., o.. 



Transmission of Power. 

Suspension Bridares> 

Tramways, 

and oth er applicatio ns of 



WIRE ROPE 



Trenton Iron Go. 

WORKS and OFFICE, TRENTON, N. J. 

New.Yorli Office— Cooper, Hewitt & Co., 17 Burling 
Slip. Philadelphia Office-21 North Fourth Street. Cht 
ago Officce— 146 Lalie Street. 



VOLNET W. MASON & CO.. 

FRICTION PULLEYS CLUTCHES and ELEYATOES 

PROVIDENCE. K. I. 




Arch St., Philadelphia; 



LEATHER BELTING 

best atid most reliable Belt 
ever introduced. Made by 
C. A. SCHIEREN t&CO. 

47 Ferry St., New Yorlii 416 
Federal Street, Boston. 



ICEHOUSE AND COLD ROOM.— BT R. 

G. fiatfleld. with directions for construction. Four 
engravlnKS. Contained in Scientific American Sup- 
plement, 39. IMce to cents. To be had at this office 
and of all newsdealers. 



PROSPECTING MINERAL LANDS k SPECIALTY. 

CYLINDRICAL SECTIONS OR COR £S OBTAINED THe WHOLL 



ARTESIAN WELLS 



\SING IN PROP 




;^PFNNSV!JMNiA 



DiA MQND D RILL CO. 

BiRDSBORO PA 

MANFTRS.OF DIAMOND DRILLS 
FOR ALLKINDS OF 

— ROCK BORING.— 



PATCIITEEfi *°<' "thers desiring specialties 
HI CniCCv manufactured, will Hnd unegual- 
ed facilities and low estimates by applying to THE 
JBWBIi MANUFACTURING CO., Toledo, Ohio. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientipic 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



VAI/TTABIjE Patent for Sale, for cash and royalty. 
Has immense sale. Every gentleman wants it. Ad- 
dress H. G. F., Boi 305, Spf ingfleld, Mass. 




IfyouwlUput a JENKINS BROS. VAliVE-ou the worst place you can find, where you 
cannot keep other Valves tight, and if it is not perfectly tight or does not hold Steam, Oils, Acids, 
or other fluids longer than any other Valve, you may return it, and your money will be cefnnded. 

To avoid ImpMitien, see that Talyes are stamped " JenlilnB Bros." 

JENKINS BROS., 



71 John St., New Vorli. 



13 So. Vourtli St., Pliila. 



79 Kllby St., Boston. 



HYDRAULIC FLANGED HEADS, 

OF IRON OR STEEL, for BOILER 4nd TANK MAKERS. 

ITnequaled for Strength and Uniformity. 

TfiE DICKSOi^ MANUFACTURING CO. 



^^i Lalte Street, Chicaia. 



S7 OIlTor Street, Boston. 



ll'i Liberty Street, New York. 



1 
95 lyfflK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and Ja^iuary 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



THE COPYING PAD.— HOW TO MAKE 

and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by whica the copies are made ; how to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in Scientific American Supplement, No. * 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

BARREL, KEG, 

Hogshead; 

AND 

STAVE MACHINERY. 

Over 60 varieties manu- 
factured by 

Truss Hoop Driving. E. & B. HolmOS, 
BUFFALO, N. Y. 





OF THE 

^rnntxiu ^mnitm 

FOR 1886. 

The Most Popular Seientifie Paper in the World. 

Only $3.00 a Venr, incliidlnur Postage. Weekly. 
3t£ Numbers a Year. 

This vridely circuliited and splendidly Illustrated 
pfQser is published weekly. Every number contains six- 
teen pages of useful infoimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam M a chinery 
J^ew Inventions, Novelties in Mechanics, Manufiictures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Hor iculture. Natural History, etc. 

Alll^lasses of .ireaders find in the Scientific 
American a popular resvme of the best scientific in- 
formation of the day; Bj^tl it is the aim of the publishers 
to present it In an attractive form, ^TOlding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
tipic American' will be sent for one yecar—Si numhers— 
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of three dollars by the pub- . 
Ushers; six months, .$1.50 ; three months, $1.00. 

Clubs.— One extra copy of the Scientific Amsrt* 
CAN will be supplied gratis /or every cl«fio/^tJes«6scriiber« 
at t^JX) each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
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